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MOORE'S ANTI-FRICTION 
DIFFERENTIAL 
CHAIN PULLEY BLOCK 





A New Movement! 
A Perpetual Compound Lever! 
Powerful, Simple and Durable! 
Light, Compact and Strong! 
One Man can Lift to the 
Full Capacity of the Block. 
Self-Sustaining at Any Point. 
The Block Always Hangs Plumb. 


Moore Mfg. & Foundrv Co., 
Milwaukee, Wis. 
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“THE “ARMSTRONG § ry > BORING TOOL. 
~ A iroatieal 





anisTaoNG BROS. TOOL 60. 
Edgewood Ave., 
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dIGH GRADETRON G rl 


GREY IRON CASTINGS, 


Light and Medium weight, 
FINE QUALITY. 
The Taylor & Boggis Foundry Co., 


CLEVELAND 0. 








For all purposes where a CLEAN, SOFT casting is wanted. 


KURTZ & BUHRE 
Office, 4 
JAS. A. BRADY, Supt. 


Works, 832-840 Austin Ave., 


R FOUNDRY CoO., 


Canal St., | CHICAGO, ILL. | 





S.CAIFES 


CORRUGATED LRON 





Mill an 
For Roors and S1pes of Buildings. 


COAW BEAL 
Wow neveceyreoure W 


For Handling CoaL, ORES, ASHES, etc. 


STEEL FRAME BUILDINGS 


TRUSSES, COLUMNS, GIRDERS, ETC. 


Steel Tanks and StACKS, Cooper Steam Pipes. 


119 FIRST AVE., 


Manufacture and ‘Erect in all parts of the U. S., 


d Foundry Buildings A Specialty. | 





M. B. SCAIFE & SONS, 


OFFICES, 
PITTSBURCH, PA. 





CRAIN for Anodes, German Silver and Steel 


NICKEL OXIDE for Nickel Salts. 
The CANADIAN COPPER CoQ., 
201 Perry-Payne Bidg., CLEVELAND, 0. 
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86-PACE CATALOCUE FREE. 
THE L. S. STARRETT CO., Box 67, Athol, Mass.,U. S.A. 





FINE TOOLS 


FOR SKILLED MECHANICS. : 














SEND FOR CATALOGUE. 


H. E. COLLINS & CO., 
Bank of Commerce Bullding, 
PITTSBURG, PA. 
Havemeyer Building, New York City, N. Y. 
The “ Rookery.”’ Chicago, Ill. 
71 Perin Building, Cincinnati, 0. 
24 South Water St., Cleveland, 0. 
712 Union St., New Orleans, La. 


BUFFALO Eres 
VENTILATING FANS 
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Borys FO ere y Ponnthg NYcan 
TURNBUCKLES. 






























Cleveland City Forge & Iron Co., 


CLEVELAND. O. 





CAST 


HAFTING, 


ROPE TRANSMISSION. SHEAVES. 


WA: JONES -~S& 





undryé Machi 









The Finest Quality, WRITE FOR 
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@RAY IRON CASTINGS. 


RITE FOR 
Light and — of fine castings for 
Weight. . . ——=—* electro-plating. 


THE HAMILTON FOUNDRY & MACHINE GO,, HAMILTON, 0. 


HANGERS & BEARING 


1, 97459 So Jefferson St. 
| OF AL FN oP 
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We make a specialty 





GAS, GASOLINE OR NATURAL GAS ENGINES, 


SN Simple in construc- 
tion, economical, close 






regulation, smooth 
running. 

Adapted for ELEC- 
TRIC LIGHTING. 


Forster, Hawes «a Co., 


PIG IRON AND COKE, 
636-638 The Rookery, Chicago. 
AGENTS FOR 
IROQUOIS, STERLING SCOTCH, PEERLESS, 
Mfalleable Bessemer, 











NEWELL BROTHERS, Cleveland, O. 


NORTHERN and SOUTHERN CHARCOAL IRON, 
Foundry Coke. 


ILLINOIS SCREW CO., 
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40 S. Canal st., Chicago. 


MINES, CLEARFIELD CO., PA 





WORKS, SHARON. 





James V. Rose, 


.. PROPRIETOR... 


SHARON FIRE BRICK WORKS, 


Contractor in Fire Brick Construction. 
Manufacturer of High Grade Fire Brick. 





ANALYSIS: 
Brick. Rock Clay. 
SILICA, 54.50. SILICA, 47.00. 
ALUMINA, 44.29. ALUMINA, 39.00, 
LOSS ON IGN, .05. LOSS ON IGN,13.20 
IRON, 15. IRON, -12. 
SHARON, PA. 
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WILLIAM B. POLLOCK & C0., Youncstown, onio. 


MANUFACTURERS OF 


STEAM BOILERS--EVERY TYPE--SHEET AND PLATE WORK, 


Penstocks, Ladies, Oiland Water Tanks, Buildings Cupolas, Blast Furnaces, Tanks, 
Smelters, Gas Producers, Converters, Receivers, Large Draught Stacks. 


Riveted Pipe for Water, Gas. Air or Steam. Plate Construction--All Kinds. 
—= STILWELL’S =— Thacher's Patent Belt Fasteners 


Sie aa a RE i a a 


























PATENT LIME-EXTRACTING WILL FASTEN ANY KIND OF BELTING. 
COMBINED. 
Is the only lime-extracting Heater that will prevent 
Scale in Steam Boilers, removing all impurities Write for Free Samples and Prices, 
from the water before it enters the boiler. 
The Claflen Mfg.Co. 


Thoroughly Tested. 


OVER 8,000 OF THEM IN DAILY USE. 


9 Huron St., CLEVELAND, oO. 
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Stilwell-Bierce & Smith-Vaile Company,}THE IRON TRADE REVIEW. 


DAYTON, OHIO. 
CHICAGO OFFICE, 63 S. Canal St. 


JUNCTION IRON é< STEEL CO. 


WHEELINC, W. VA., and MINCO JUNCTION, O. 


MANUFACTURERS OF 


Bessemer Pig Iron, Soft Bessemer Steel Blooms and Billets, Soft Steel Bars, scaled and sheared to lengths and 
weights, for Sheet and Tin Plate Manufacturers. 


Soft Bessemer Merchant Bars, Rounds and Squares, 


SUITABLE FOR 


Agricultural Implement Makers, Wagon and Carriage Manufacturers, Car Builders and Locomotive and Railway Repair Shops, 


Address all communications to the Company at MINCO JUNCTION, O. 


BEMENT, MILES & CO,ATLANTA 


TIN PLATE 
TERNES. We rather bank a little on the 

i H lity of 7 late. Nice DARK COLOR 
Metal Working Machine Tools, |e ce rere ree ice AR Conon: 
SOFT, Worcester grade. Architects and Roofers. 


try them. 
Stea m Ha m mers, COKES. Our Coke plates are heavily coated— 


heavier than the average, we believe—well cleaned 
and soft annealed. CAN Makers, let us have your 


Stea m Drop Ha m mers, inquiries. We have the best fuel in the world for 


making tin plate, Natural Cas. 


THE ATLANTA STEEL & TIN PLATE C0., 


In the gas country, 


ATLANTA, IND. 


WORKS: PHILADELPHIA, PA. C. K. PITTMAN, 


& NEW YORK OFFICE: 39 CORTLANDT STREET. Sita op 


CHICACO OFFICE: 1533 MARQUETTE BLDC. Coal ac Coke 
Best Grades of Coke a Specialty, 


Subscribe for The Iron Trade Review, $3 per year, |v. cor wencine, cncne 


F. A. EMMERTON, 
Analytical Chemist _— . MACHER, 


AND METALLURGIST. 71 Atwater Bldg. 1224 Rookery Bldg. 


Ores sampled at lake ports, mines and furnaces. | Mining properties examined. Ores sampled at 
Mines and Metallurgical Processes examined. mines, furnaces and all lake ports. 
Analyses made of Ores, Metals, Fuels, Railroad | General analyses of Ores, Slags, Metals, Fuel 
and Foundry Supplies, etc. Foundry Materials and Products, etc. 


9 Bratenah! Building, CLEVELAND, 0O. CHEMISTS AND ENCINEERS. 


BLOW YOUR CUPOLA 


- o= = WITH & +--+; 


“STURTEVANT BLOWER.” 


SEND FOR CATALOGUES. (3) 


B. F. STURTEVANT CoO. 
Boston. New York. Philadelphia. Chicago’ London, Eng. 
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Hydraulic Machinery 



































The ‘Lambert’ Gas & Gasoline Engine 


Use gasoline direct from the tank. No’ boiler, 
no fire, no engineer. Cheapest power on "earth. 
Made in all sizes from one to 50 horse! power 
Write for description and prices. -“# 


LAMBERT GAS & GASOLINE ENGINE CO., 
30 Kentucky Ave., Indianapolis, Ind. 
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THE 


WEEK IN IRON CIRCLES. 


THE MARKET AT LARGE. 

The week has brought little change in current buying 
of iron and steel, and has furnished little new light on 
what may be expected as to prices or demand when the 
new year opens. It is generally agreed that the next five 
weeks will be given up to quiet and to maneuvering for 
position. Producers of pig iron as arule continue to re- 
gard the present situation as containing several parts of 
artificial or induced weakness to one part that is legitimate 
and due to an attempt of the market to adjust itself to a 
new relation between production and consumption. It is 
not expected, however, that the statistics of Dec. 1 will 
show a reduction of stocks in November, since consump- 
tion has been curtailed in severai directions. Another 
element is the fact that shipments from furnace yard do 
not indicate consumption in all cases, and on some con- 
tracts later deliveries are being asked. The lighter de- 
mand for finished material has caused some accumulation 
of iron at mills and steel works. In the case of foundry 
irons, however, it would appear that deliveries are being 
made fully up to contract stipulations and that the iron is 
being melted as fast as shipped. Current sales of Besse- 
mer iron for prompt delivery are $12.25 in the valley, and 
this price has been accepted in one or two cases by fur- 
naces whose output will be somewhat larger for the bal- 
ance of the year than was counted on. A sale of 5,000 
tons of Bessemer for delivery in the first quarter of 1896 
is reported at $13, valley furnace, and a sale of 10,000 
tons at a price somewhat better. It is known that a lead- 
ing steel company will be a buyer of Bessemer metal for 
the first quarter, and the natural effect of such purchase 
on prices strengthens the position of producers. The coke 
price after Jan. 1 is still a matter of uncertainty. While 
the nominal figure for furnace coke may be $2, the real 
basis for contracts may not be more than $1.65 to $1.75, 
after the manner of the $1.25 and $1.35 contracts now 
running, under a $1.60 regular quotation. The situation 
in finished material is summed up in extreme quietness 
and generally unchanged prices. Mills are taking small 
orders at cut prices on certain descriptions of material, 
while on bars and most forms of structural steel producers 
seem to have taken the position that lower figures will not 
stimulate demand in the present mood of buyers. Calcu- 
lations for the early portion of next year generally incline 
to an outlook for liberal buying. The check on building 
always seen at this season of the year, is the most import- 
ant curtailment of consumption. The lack of mill orders 
may be attributed in large part to the disposition to let 
stocks of manufactured material in jobbers’ and other 
dealers’ hands run down to the lowest point. It is cer- 
tain that much agricultural buying will come early in the 
year. The improvement in railroad earnings, that has 
now begun to show a slight gain over corresponding 





months in 1892 contains good promise of buying from that 
direction. Bridge works find. indications that 1896 will 
bring the largest business in years. 





THE CLEVELAND DISTRICT. 

From Lake Superior ports the last cargoes have gone 
out and all that remains of the year’s shipment by water 
is to come from Escanaba. Word was sent to Cleveland 
from that port on Monday that the 35 or 40 boats then 
waiting for ore were all that could be loaded and that no 
further boats need be sent. The figures now available 
show that Escanaba will resume the lead which it sur- 
rendered to Ashland for the single year 1894, and that 
its total will be above 2,500,000 tons. Ashland comes 
second, Two Harbors third, and Duluth fourth. Prepa- 
rations are making for an active winter’s operations on all 
ranges, and good stockpiles will be accumulated by spring. 
Less stockpile ore is left at the mines witn the close of 
navigation than in years. The amount is not sufficient to 
be any factor in the situation. It will probably be found, 
too, that stocks at Lake Erie ports are unusually small 
for Dec. 1, owing to the policy of furnaces to take direct 
every ton of ore for which room could be made. 

The attitude of furnacemen as to the price of 
Bessemer iron for the first quarter of 1896 has 
not been fully developed, though one sale of 5,000 tons 
for such delivery is reported at $13 in the valley, which is 
said to be below the basis of the 10,o00-ton transaction 
referred to last week. The position is taken by furnace. 
men that influences apart from supply and demand have 
had too much to do in determining the market of late 
and there are intimations that these forces will not be 
allowed indefinitely to dominate important vested in- 
terests. Where the market will land when producers and 
consumers generally are ready to do business for the first 
part of 1896 is still uncertain. Some small lots of 
Bessemer have been sold in the week at $12.25 in 
the valley. In foundry irons very little has been done. 
Current quotations are $14 and $14.50 for No. 2 and 
No. 1 respectively, though these are shaded by some 
sellers. A sale of No. 3 is reported at $13.65, a 500-ton 
sale of gray forge at $12 at valley furnace, and a sale of 
No. 1 foundry at $14. In Lake Superior charcoal little 
is doing. the bulk of winter requirements having been 
covered in metal already brought down by water. Prices 
range from $15.25 to $16. 

The week has been practically without devel- 
opment. Cutting on angles by a valley mill 
seems not to have been participated in by 
Pittsburg sellers, who are maintaining 1.50c at mill as 
minimum. Little is doing in bars, but agricultural con- 
tracts promise good business in the early part of the new 
Bridge works also have a good run of work in 
sight. Current structural demand is small, with 1.60c to 
1.65c, Pittsburg, generally maintained on beams and 
channels. Further shipyard work is to be placed. 


Pig Iron. 


Finished 


Material. 


year. 
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THE CHICAGO OUTLOOK. 


[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.| 


In some branches of the iron market a considerably 
better feeling is noticed, evidenced by increased inquiry 
and larger buying. Other branches of the market, how- 
ever, are a little inclined to be dull. As a general thing 
buyers are not willing to load up with contracts for long 
delivery, preferring to wait a little longer in the expecta- 
tion of lower prices. In a few lines some weakness is 
discernible, but most mill and furnace men are entirely 
willing to make small sales for the time, confident that 
consumers will be willing to buy at the present and even 
higher prices in the near future. Car works are still tak- 
ing large quantities of material of all kinds, although 
they are not buying in quite as large lots as was the case 
a week ago. A better inquiry and larger sales are noted 
of Southern pig iron and Lake Superior charcoal iron, but 
local coke iron shows little change. Plates and sheets are 
in better demand, and quite large sales have been made 
by the local mills, at slightly lower prices. 

Pic Iron.—Southern furnaces report sales of two 1,000- 
ton lots of iron, and a number of small orders, bringing 
the aggregate up to a larger figure for the week than for 
several weeks past. The demand is considerably better, 
and inquiries were in hand the first of this week for over 
3,500 tons of Southern iron. Local irons are in light de- 
mand, and the furnaces are not, as yet, pushing for busi- 
ness. Some inquiry has been received for delivery next 
year, but no sales of any size have been made. Lake 
Superior charcoal iron is selling easier, and several orders 
of car loads to 50 and 1oo tons have been received. 
Quotations are firm, and are made as follows : 


Lake Sup. Charcoal....... $15 50@16 00 Southern No. 2 Soft...... | eee @i3 85 


Local Coke Fdy. No. I... 15 co@15 50 South’n Silveries No. 1. ...... 
Local Coke Fdy. No. 2... 14 50@15 00 , South’n Silveries No. 2. ......@14 55 
Local Coke Fdy. No. 3... 14 00@14 50 Jackson Co. Silveries... 15 50@16 00 
Local Scotch Fdy. No. 1. 15 00@I5§ 50 Ohio Silveries No. t...... 15 00@15 50 


Local Scotch Fdy. No. 2. 14 50@15 00 | Ohio Silveries No. 2...... 14 50@I15 00 
Local Scotch Fdy. No.3. 14 00@1450 | Ohio Strong Softeners... 15 00@15 50 
South’n Coke No. 2........ ...... @1385 | Alabama Car Wheel..... 17 00@17 50 
South’n Coke No. 3....... ......@13 60 Malleable Bessemer...... ............+++++ 
Southern No.1 Soft...... ...... @i4 I0 a” Sg ees 


Bars.—Car works are still taking considerable quanti- 
ties of iron, but no particularly large lots were placed 
last week. The inquiry from car builders keeps up, and 
other orders will be given out this week. General busi- 
ness is rather lighter, but will probably be better after the 
first of the year. Prices are unchanged, as follows: 
Common iron, 1.50c; guaranteed, 1.60c; soft steel bars 
from strictly billet stock, 1.60c. 

RaILs AND TRACK SuppLies.—Business has been light, 
and the local mills have not booked any very large orders. 
Quotations are as follows: Rails, $29 and up; splice 
bars, 1.65c to 1:75c; track bolts, 2.25c to 2.45c; spikes, 
1.95C to 2c. 

BILLETS AND Rops.—The local steel company took a 
few small orders for billets last week at $23. 
of rodsare reported, and they are nominally quoted at $29 

STRUCTURAL MATERIAL.—The demand is light, owing 
principally to the weather, which has been unfavorable 
for building operations. Quotations are made: Beams 
and channels, 1.g0c to 2c; angles, 1.80c to 1.85c ; plates, 
1.75¢ to1.85c; tees 1.goc to 2c. Small lots from stock 
are quoted ¥% to %c higher. 

PLates.—A rather better inquiry has been received, and 
a fair tonnage was booked by the local mills. Prices are 
made as follows: 
steel, 1.95c to 2.05c; firebox steel, 2.85c to 5c; boiler 
tubes, 60 to 65 per cent discount. 

MERCHANT STEEL.—The situation is about as last re- 
ported, and quotations are unchanged, as follows: Open- 
hearth spring, tire and machinery steel, 2.20c to 2.25¢; 


No sales 


Tank steel, 1.75c to 1.85c; flange. 





smooth finished machinery steel, 1.95c to 2c; smooth 
finished tire, 1.g0c to 1.95c; tool steel, 5.50c to 7.50c; 
specials, 11c and upwards ; Bessemer bars, 1.65c to 1.75c. 

SHEETS.—Inquiry is considerable larger, and it seems 
probable that the sales of the present week will be quite 
large. The local mill reported inquiries for over 1,300 tons 
of black and galvanized sheets received on Monday alone. 
Quotations are off a little, being made now at 2.6sc to 
2.70c for No. 27 common iron by Western mills. Eastern 
mills are quoting 2.70c to 2.75c. Galvanized iron is also 
a little easier at 75 and 5 to 75 per cent discount. 

O_p Ratts AND WHEELS.—Business has been very 
light, and will probably remain so until the first of the 
year. Old iron rails are quoted at $16.50 to $17; old 
steel rails at $12.50 to $13.50 according to length, etc., 
old wheels $13 to $13.25. 

Scrap.—Demand is very small, and sales are few and 
far between. Probably no very large business will be 
done before Jan. 1. The following are buying quota 
tions furnished by dealers: Railroad forge, $13; deal- 
er’s forge, $11.50; No. 1 mill, $8 to $8.50; railroad 
cast, $10; machinery cast, $11; axles, $16; cast borings, 
$6; wrought turnings, $7.50; axle turnings, $&50; 
mixed steel, $10 ; stoveplates, $6 to $6.50; heavy melting 
steel, $12.50. 


IN OTHER MARKETS. 


[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW. | 


A dull market, with weakening prices in 
cruder products and very few orders for fin- 
ished material, is the general report among the local trade 
for the past week. Some of the mills are asking for a 
postponement of deliveries of iron because metal is accu- 
mulating with them, owing to curtailed shipments of their 
products. In some departments of the market finished 
material is quieter than at any time since the early part of 
the year. Bessemer pig has sold at $12 to $12.25 in the 
valley. A Pittsburg sale of 3,000 tons is reported at 
$12.75. Some furnaces appear to have more metal to 
sell for prompt delivery than had been allotted on. In 
the price of gray forge, the falling off has not been pro- 
portioned to that of Bessemer, owing to the absence of 
any speculative element. A 500-ton sale was made this 
week at $12.25, Pittsburg and smaller sales are noted at 
$12.50. No. 1 foundry has sold at $14 to $14.50 and 
No. 2 at $13.75, and there has been little market. Steel 
billets continue to drag, In the Wheeling district, the 
price has dropped to $18.25 and’$18.50. Sales of 1,000 
tons at $18.50 and of 2,000 tons at $18.40 Wheeling, 


Pittsburg. 


have been reported. A_ Pittsburg transaction in- 
volving 1,000 tons was at $18.75. Prospects for muck 
bar are not encouraging with the dull market 


While structural demand at 
the moment is light, prices are maintained on the 1.60c 
basis ‘for beams and channels. There is promise 
of good demand in the early portion of the new year. 
Old material is dull and dealers are not trying to push 
sales. In old iron rails a sale of 500 tons is reported at 
$17.50 valley mill. Old steel rails have sold at $14.50, 
and a transaction in heavy melting steel is reported at 
$14.50. There has been an unprecedented shipment of 
Connellsville coke recently and the furnace companies 
appear to be taking liberal stocks in anticipation of the 
advance of Jan. 1. In the week ending Nov. 16, the 
production is estimated at 164,280 tons, a falling off of 
10,380 tons from that of the preceding week. Shipments, 
however, were the greatest on record, being 10,181 cars. 
About 25,000 tons of stock coke was shipped off the yards. 


prevailing for wrought pipe. 
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The time is rapidly approaching when many 
large contracts for pig iron will expire. Most 
consumers are arranging to carry very light stocks during 
their period of inventory and their invitation to salesmen 
is to call again about Jan. 1. Requests to withhold ship- 
ments are infrequent. The close of 1895 will witness the 
smallest stocks of pig iron in hands of both producers and 
users that have been seen for years. Much interest is 
evinced in the outcome of the waiting game now being 
played. Speculators and holders of lots purchased at 
lower prices are seeking buyers in every direction and 
recently inquirers have had quotations showing a differ- 
ence of $2 a ton between those made by furnace agents 
and holders of speculative lots. Such wide variations 
will not exist when demand improves. So far as can be 
ascertained, stocks at furnaces are decreasing, but it 
would not be surprising if no material change is shown 
Dec. 1. The largest Southern producer is supplied with 
orders for four months’ output, and can afford to wait be- 
fore pressing for sales, until consumers decide to buy. 
The general expression is that all classes who melt pig 
iron prefer to see a high range of values during next year 
and they will cheerfully place contracts for round lots at 
whatever the price may be, just as soon as it is demon- 
strated that there is business enough to absorb the in- 
creased production. 


Cincinnati. 


PRESENT MARKET FOR MACHINERY. 





Although, as compared with a year ago, business in the 
standard lines of machine tools shows marked improvement, 
it has dragged rather heavily through the summer, and is now 
moving but slowly toward a better situation. Still, its ten- 
dency isin the right direction, and a more buoyant feeling 
exists than hitherto. Prices have not kept pace with the 
cost of labor and raw materials, but there has been some 
advancement. After the quiet summer, they are as high or 
higher than last spring, and rule steady, with a slight inclina- 
tion to rise. 

Demand has been lively for tools for bicycle manufacture, 
especially screw machines, the supply being, in some cases, 
several months behindhand. It is reported, however, that 
within the last two weeks this branch of trade has become a 
little less brisk, while the call for general machine tools has 
been increasing. The lighter lathes used for locomotive 
work are in fairly good requisition. Second-hand 
find a ready market. The movement of trade in 
chine shop supplies, such as files, has been very different from 
that in power machinery. Afteraspasm of activity which 
took place a few weeks since, there has been a gradual quiet- 
ing down of business. Woodworking machinery is stagnated 
in New York and vicinity, but conditions are more favorable 
in Boston and in the West. It is found more economical to 
manufacture sashes, doors, etc., in large quantities inthe West 
and ship them to New York, than to transport the rough lum- 
ber and work it up here. 

In power transmitting machinery there is a fair business 
doing, but prices are stationary at a low level. When raw ma- 
terials were selling at low rates, manufacturers stocked up, 
and having now about exhausted their supplies, must soon 
purchase more, and advance their prices. As regards leather 
belting, this rose 20 per cent, when, earlier in the year, hides 
went up 50 percent. The latter have fallen back Io per cent, 
but belting has held its own, and with leather becoming 
scarcer, dealers do not fear a decline. A seller of railway con- 
tractors’ supplies reports a quiet domestic, but fair export 
trade, with prices tending toward rock bottom. 

The engine trade shows a moderate demand. Export fea- 
tures are among the most hopeful, though the Spanish-Ameri- 
can market is for the present about closed. At home there is 
a call for engines for large office buildings and manufacturing 
establishments ; but this being a season when factories should 
have the essential parts of their equipment ready for actual 
work, it is not to be expected that such installations will at 
present become more frequent. Competition is so sharp that 


machines 
small ma- 
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prices’are keep down, another depressing influence being the 
tendency of buyers to choose cheap articles, even though 
somewhat inferior. For large high-speed electric light 
engines, the demand is now slackening, November being 
naturally a quiet month. Corliss engines are reported to be 
in steady selling.—[American Machinist. 





CHEAPER SHEETS REPLACING PLANISHED. 





In a paper read before the New York Railroad Club recently, 
E. E. R. Tratman discussed as follows the substitution of 
painted for planished iron jackets on locomotives : 

“The use of planished iron has been almost universal in this 
country, until within the past few years some roads have been 
making experimental trials of common sheet iron painted. It 
has very frequently been assumed that the painted jackets 
would be the more economical, and European practice is com- 
monly cited as an example of this kind of work. The results 
of my inquiries on the subject point to the conclusion that if 
painted jackets are adopted with a view to economy they may 
be made far more economical than the planished jackets, but 
the mere substitution of the former for the latter will not 
necessarily insure economy, as the work of painting may be 
so elaborate as to make the finished jacket very expensive. In 
this respect European practice (and especially English prac- 
tice) is by no means to be recommended, as the variety of col- 
ors used, the varnishing and finish, the amount of striping 
and decoration, and the time consumed are all opposed to any 
ideas of economy, as noted further on. 

““A planished iron jacket is necessarily expensive in first 
cost, it requires considerable care and cleaning on the part of 
the fireman, the thin metal used soon gets dented and bat- 
tered, the drippings from the roundhouse roof will eat away 
the enamel, and when the surface begins to rust or to wear in 
bright spots the jacket soon looks shabby and must be re- 
newed. A much cheaper quality of iron is used for a painted 
jacket, and if economy is the first consideration the painting 
may be cheaply done and yet be of fairly good appearance, 
durable and costing little for maintenance. Since the com- 
mon iron or steel is as efficient as the more expensive plan- 
ished iron as far as clothing purposes are concerned, the use 
of the former would seem to be based on true principles of 
economy. You start in with the cheaper, but equally good 
material as a foundation, and on this you can expend as much 
paint and labor as is consistent with the financial condition of 
the road and the standard of appearance thus desired. Such 
a jacket should last as long as the boiler, so that there is no 
expense for renewal, and the expense for maintenance is lim- 
ited to occasional painting, which may be more or less fre- 
quent according to the circumstances of individual roads.” 

The writer gives at some length the practice of the various 
roads in regard to planished iron and finds that there iss very 
general substitution of the plan painted sheets. The econo- 
mies of this practice are figured by G. W. Rhodes, superin- 
tendent of motive power of the C., B. & Q. Road, as follows: 


No. 24 Wood’s planished iron jacket: 
310 Ibs. of iron at 9 15... 





Tinner's anor fOr Putt’ ON JACKE... ..cescccsccsssesccccecsoevsesseseese 6.00 
Total for planished iron jacket...............cccccocscssscee scorer sevens $37.11 

No. 24 cold rolled steel jacket : 
349 lbs. steel at 3 12......... See ae ee eee eS $10 61 


Tinner’s labor for putting on jacket 
244 pints Roger’s engine black at $:.65 per Qal..........:c:cccceeeeees 83 
Labor, 2% hours at 20 cents per hour 


P17-94 

In making deductions from the data furnished him, Mr. 
Tratman says, that the use of the painted jacket is ordinarily 
in the line of economy, though the decorative painting of the 
plain jacket may make it cost more than that of planished 
iron. The maximum economy seems to have been reached by 
the C., B. & QO. Road, as shown in the figures cited above. 


A ORIGE TOT ACCS CECE, FC nck docs cansenvsiavecnscgeoeascnnsnnion 





THE changes being made at the Rosena furnace, at New 
Castle, Pa., will make it one of the best equipped furnaces 
west of the Allegheny mountains. The engine room has been 
partly torn down and rebuilt, and the roof is being raised so 
as to provide more space for the engines, 





BuFFALO furnace at Buffalo, which has been out several weeks 
for relining, will blow in about Dec. 1. 
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‘* NATURAL advantages” for economical steel-making 
have much to do with the cost of product at the plant of 
the producer. How much of an element the advantage 
of low assembling costs shall turn out to be in the price of 
the product delivered at important consuming points is 
something about which railroads have had a good deal to 
say, perhaps a good deal too much. Secret rates, rebates 
and concessions to particular districts and particular 
manufacturers have done much to neutralize advantages 
of locality. And thus it has come about that low costs 
that could be figured out on paper with the precision of 
mathematics, have not been allowed to help one district 
or hinder another. Traffic built up in one district must 
not be allowed to slip away, railroads argued, and 
large expenditures for terminal facilities must yield their 
usual return, geography or changed conditions to the con- 
trary notwithstanding. When due consideration is given to 
this fact, much of the odium that usually attaches to railroad 
pooling arrangements is removed, and they are recognized 
as in a sense a corrector of injustice and inequality. Tne 
railroad pool recently organized is calculated to put an 
end to rebates and special concessions and give to each 
manufacturing center its legitimate advantages of proxi- 
mity to sources of raw material and to consuming distric's. 
Much of the trouble in adjusting wages in various coal 
mining districts has been due to the freights established 
by the railroads, based, not on the length of the haul, but 
on the decision of a railroad to limit production in one 
district and to agtificially stimulate it in another. In- 
stances can be cited in connection with iron and steel 
manufacture, in which like action by carriers has put up 
one point and pulled down another. The rigid. enforce- 
ment of established rates, under the heavy penalties of a 
strong organization, is one step toward the restoration of 
a natural equilibrium. 





An English exchange comments on the falling off in 
exports of agricultural implements from Great Britain and 
says that manufacturers of such machinery in the United 
States have been taking British trade in South American 
countries. The fact appears to be that American imple- 
ments are making headway in markets closer to the 





year 1895. The financial disturbances in Argentine were 
the cause of the shrinkage in exported machinery both 
from Great Britain and the United States. But the sig- 
nificant fact about the agricultural machinery exported 
from the United States is that the gains in the fiscal year 
1895 over the preceding year were in shipments to the 
United Kingdom, Germany, France and ‘ Other 
Europe.” To these countries the total export of such 
machinery from the United States was $2,059,663 in the 
fiscal year 1894 and $3,071,469, or 50 per cent greater, in 
the fiscal year 1895. The increase is due, not to an in- 
road on the British implement trade in neutral territory, 
but on the British manufacturer’s own ground, and may 
be fairly attributed to the rapid improvement in American 
agricultural machinery in the past few years. 





WESTERN manufacturers of steel castings practically 
decided at a meeting held in Chicago, last week, to follow 
the example of the steel casting companies in the East in 
establishing a 4-cent base price for their product. The 
steel casting interest has been quite in the rear of the 
movement for better prices that has given birth to organi- 
zations in various branches of the iron and steel trade in 
the past six months. Eastern firms have been urgent for 
a higher basis, but when any particularly attractive con- 
tract was to be let, there were evidences that performance 
was not up to the standard of preaching. Indications 
now are that the Western concerns will be able to come 
to such an understanding at Pittsburg next week as will 
limit the incursions into distant territory that have been 
complained of heretofore, and for a time at least ensure a 
fairer return to the maker. 





THE smaller imports of tin plate to the United States 
continue to be a feature of the trade and there is already 
some uneasiness on the other side over the prospect that 
American tin plate works may profit by the conditions 
that have arisen, due in part to the increased cost of raw 
material to the Welsh manufacturer. A Swansea market 
report of Nov. 15, has the following regarding the tin 
plate market there: 

The shipments are small, possibly in consequence of the 
stress of weather preventing the arrival of tonnage. There is 
very little business doing, as manufacturers do not see their 
way to se]l forward in the face of the advancing value of the 
raw material, and will only carry on their works while the ex- 
isting contracts last, and these will be nearly completed by 
the end of next month. The offers made by buyers, it is 
stated, are still receding; while, on the other hand, the cost 
of manufacture still continues to be on the increase, so that 
there can be but one inevitable result, and that is the works 
wil] have to stop rather than make at a serious loss. 


Tue effort of manufacturers of structural steel to stand- 
ardize sections of shapes and to reduce the departures 
from such standards is making good headway. The 
expectation is that the outcome will be as successful as 
was the movement among steel manufacturers a few 
months ago for an amendment of specifications. 





Not only would a high price for Connellsville coke 
invite larger competition from the well known West Vir- 
ginia fields, but the day of extensive building of retort 
ovens, in which a considerable percentage of non-Connells- 
ville coals can be used, would be hastened. 
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LAKE SUPERIOR IRON MINES. 





The new crusher which is to be installed at the Champion 
mine, has several features in which it differs from those pre- 
viously in use at hard ore mines on Lake Superior, and which 
we are enabled to speak of in detail. The pitman is of steel, 
instead of iron, as heretofore, and weighs 7,600 pounds. An 
oil well is provided, in which the eccentric shaft is allowed to 
come into direct contact with the oil, practically running in it. 
This overcomes the excessive friction. Another novelty is the 
hole left in the body of the pitman, large enough to permit a 
man to reach through, and admitting of examination of the 
front toggles. This overcomes the difficulty experienced in all 
the larger machines of this class, on account of the jaw and pit- 
man being so close together as to make it impossible to get in 
between them. The hole also serves the other purpose of re- 
lieving the pitman of some of its weight. This was possible 
in using steel instead of iron. The Champion Iron Co. is 
now putting up a new permanent crushing plant, consisting of 
three crushers, set side by side directly over the railroad track. 
These will be run by manilla rope transmission from corre- 
sponding pulleys ro feet in diameter on the crushers and en- 
gine shaft, and driven by a pair of Corliss engines. The plant 
is centrally located 300 feet from the boilers which furnish 
the steam for the whole mining plant. The ore from the dif- 
ferent shafts will be run by gravity direct from the skips to 
the crushers and from them will be conveyed to the stock- 
pile floors in winter, but in summer will fall directly into the 
railroad cars, which in turn are moved by gravity. The whole 
arrangement is made with a view to economizing as much as 
possible the cost of reducing the ores of this mine to a size 
found to be most desirable to furnacemen. Thus reduced 
this ore is found to make a desirable mixture with the finer 
ores of other ranges. The crushers were made by S. E. 
Cleaves & Son, Hancock, and Lake Shore Iron Works, Mar- 
quette, Mich., with the exception of the pitman which was 
made by the Detroit Steel & Spring Co., Detroit. The steel 
eccentric shafts were furnished by the Cleveland City Forge 
& Iron Co. The new crusher weighs 55 tons. The opening 
is 24” x24’. Sectional area of each side, 660 inches. 

The shipment of ore from Vermilion and Mesabi range 
mines to Two Harbors docks was completed last week, but as 
several cargoes have not yet left the docks the exact amount 
shippied down the lakes cannot be determined as yet. The 
Iron News, of Two Harbors, gives the shipments to dock 
from the various mines-as follows: Minnesota, 431,589 tons; 
Chandler, 600,990; Pioneer, 40,053; Auburn, 374,208; Canton, 
359,020; Norman, 93.391; Fayal, 136,601; Hale, 29,896; Vega, 
47,701; Cincinnati, 17,186—making a total of 2,130,635 tons 
against 1,382,144 tons in 1894, the largest previous year. 

Shipments of ore from Ashland closed for the season Nov, 
25, the total to that date being 2,350,225 tons, of which the 
Northwestern shipped 1,201,978 tons and the Wisconsin Cen- 
tral 1,148,247 tons. The bay is frozen with ice and tugs were 
kept busy freeing the boats taking out the last cargoes. 

A new body of ore said to be similar to that of the Fayal 
and Adams has been explored near Eveleth. Testpitting and 
diamond drill work have shown a large amount of ore and of 
excellent quality. The property was discovered under the 
superintendency of D. T. Adams, of Duluth, and is owned by 
E. M. Fowler, Simon J. Murphy, Temple C. Doerr, George O. 
Robinson and E. Flynn, all of Detroit, Mich. They also own 
the fee of the Vega, Adamis and Fayal and are also interested 
in the Eveleth townsite. ' 

The Dessau Mining Co., successor to the Millie Mining Co. 
has filed articles of incorporation in Michigan. The capital 
stock is $25,000, and the directors are Simon Dessau, S. A. 
Dessau, John R. Rogers and Charles McGregor. 





October a Good Month for Railroads. 


The latest issue of the Chronicle contains the customary 
compilation of railway gross earnings, this time for the month 
of October. The results for the manth are the best that have 
been recorded since the revival began. The statement -in- 
cludes 139 railroads, working 104,000 miles, and on these the 
gain in gross earnings over October of 1894 was 6.59 per cent. 
Of all these roads only 37 show decreases. There are 11 rail- 
roads included in the list which show gains in gross of over 
$100,000 each, and this list is headed by the Chicago, Mil- 





waukee & St. Paul with a gain of $861,000. The Great 
Northern comes next with $372,000 and the New York Central 
is next with $349,000. The Northern Pacific has gained $314,- 
ooo. The Burlington, Cedar Rapids & Northern and the 
Illinois Central each gained over $200,000. The Burlington 
figures are not yet published, but it is presumable that that 
system will show large gains. The list of roads which lost is 
headed by the Texas & Pacific with $227,000 lost. The 
Missouri, Kansas & Texas follows with over $175,000, and the 
other roads showing losses are the International and Great 
Northern, the Atchison, the St. Louis Southwestern and the 
Buffalo, Rochester & Pittsburg. Generally speaking, the gains 
are attributable in a very great degree to the large movement 
of grain, which at the Western primary markets for the five 
weeks in 1895 was 85 per cent more than the movement in 
1894; that is, it amounted to 831% million ,bushels against 45 
millions. Chicago was the greatest gainer of any single point 
in this large movement. The losses, which with few excep- 
tions are in the Southwest, are attributed to a short cotton 
crop and its slow movement to market. Moreover, the 
present comparison is made with a month in which the South- 
western roads made, in many instances, the largest October 
earnings on record.—{Railroad Gazette. 





Good Work of the Foundrymen’s Associations. 


J. S. Jeans, secretary of the British Iron Trade Association, 
whose visit to the United States last year will be remembered, 
is now reporting in the Bulletin of that association the results 
of his inquiries into the costs of iron and steel making in this 
country. In his last instalment, Mr. Jeans gives figures as to 
the wages paid in the various departments of foundry work 
in this country. These were obtained from the proprietors of 
well known establishments in Philadelphia. Commentiug on 
the improvement in foundry practice made in recent years in 
the United States, Mr. Jeans makes the following appreciative 
reference to the work of the Western Foundrymen’s Associa- 
tion: ‘Everyone who has any knowledge of the American 
iron industry is aware of the remarkable advance that foundry 
practice has made of recent years. One of the most effective 
instruments in this direction has been the work of the several 
associations that have been constituted in different parts of 
the United States for the purpose of advancing the knowledge 
of foundry work in its various aspects and departments. The 
Western Foundrymen’s Association especially has rendered 
very useful service, and has pointed out many directions in 
which economy in foundry work is possible.” 





Car and locomotive building: The Nickel Plate has placed 
orders for 1,000 cars recently, the bulk of them going to the 
Michigan Peninsula Car Co.. The C. & O. has ordered 100 
gondola coal cars from the Ensign Mfg. Co. The South Balti- 
more Car Works are building 50 coal cars to be used on the B. 
& O. The receiver of the Toledo, St. Louis & Kansas City 
asked a court order to buy 500 coal cars. Norfolk & Western 
has placed with the Ensign Mfg. Co. an order for 500 box cars. 
The Ohio River Road has ordered two freight locomotives 
from the Brooks Locomotive Works. The P., Ft. W. & C. 
Road has just completed the seventh heavy freight engine for 
this year at its Ft. Wayne shops. 





THE detailed record has been issued, of tests made by the P. 
H. Griffin Machine Works, at Buffalo, Nov. 8 on car wheels 
made by the New York Car Wheel Works, also of Buffalo. 
The requirements and the results were given in these columns 
one week ago. The tests, which were those required for cast 
steel wheels and for steel tires on the most important European 
railways, demonstrated the results attained by the New York 
Car Wheel Works in making chilled iron wheels from special 
mixtures, In all cases the wheels tested not only stood the 
requirements imposed but considerably exceeded them. 





YOUNGSTOWN, O., has prospect of a tin plate plant. It is 
reported that the building of the old malleable iron works 
will be occupied. Most of the tapital is to come from outside 
of Youngstown. 





Stocks in American Pig Iron Storage Warrant yards Nov. 
20 were 109,400 tons. 
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THE WESTERN FOUNDRY- 
MEN’S ASSOCIATION. 





The regular monthly meeting of the Western Foundry- 
men’s Association was held Wednesday evening, Nov. 20, at 
the Great Northern Hotel, Chicago. The President, John M. 
Sweeney, occupied the chair. Those present were the follow- 
ing: Thos. D. West, Thos. D. West Foundry Co., Sharpsville, 
Pa.; A. W. McArthur, Rockford Foundry Co., Rockford, Il. ; 
J. T. Rowlands, J. L Case Threshing Machine Co., Racine, 
Wis.; G. H. Carver, Plano Mfg. Co., West Pullman, Ill.; E. H. 
Walker, Emerson Mfg. Co., Rockford, Ill.; John Pettigrew, 
Illinois Steel Co., Joliet, Ill.; John M. Sweeney, A. L. Bowen, 
Chicago Consolidated Iron & Steel Co, Harvey, Ill.; Wm. M. 
Wilson, Cleveland Facing Mills, Cleveland, O.; James Frake, 
W. F. Harrower, Jas. Frake, John Fraser, M. E.; A. J. Oehring, 
J. Barr, Western Electric Co.; D. De La Fontaine, Crane Co. ; 
O. T. Stantial, H. E. Bullock, L. W. Lukens, Illinois Malleable 
Iron Co.; H. L. Hotchkiss, Deering Harvester Co.; M. C. Bul- 
lock, M. C. Bullock Mfg. Co.; Prof. J. D. Young, Armour In- 
stitute; C. E. Louis, Forster, Hawes & Co.; A. M. Thompson, 
Link-Belt Machinery Co.; E. E. Hanna, Wm. Ferguson, Gates 
Iron Works; H. F. Frohman, Jas. E. Evans, S. Obermayer 
Co.; W. D. Barton, Siemens & Halske Electric Co.; A. Sorge, 
Jr., M. E.; S. T. Johnston, Whiting Foundry Equipment Co. ; 
P. L. Sutter, L. Wolff Mfg. Co.; James Brady, G. C. Batten, 
Kurtz & Buhrer Foundry Co.; Ed. Welch, Wier & Craig Mfg. 
Co.; Leo. Salomon, Will Salomon, Chicago Architectural Iron 
Works; R. F. Palmer, /mdustrial World, and B. M. Gardner, 
The Iron Trade Review, all of Chicago. 

Mr. Sorge reported that the committee on headquarters for 
the association is in a position to report progress and to ask 
for more time. 

Mr. Frake reported that the committee on by-laws had pre- 
pared a complete set of by-laws, but as there were several 
papers to be read, he moved that the by-laws be printed and 
distributed to each member of the association, and the con- 
sideration of them be postponed until the next meeting of 
the association. The motion being duly seconded, was carried. 

The secretary read the following applications for member- 
ship, which, on motion, the nominees were unanimously 
elected: G. H. Carver, Supt. Plano Mfg. Co., Chicago; Rogers 
Brown & Co., Chicago; Bates Machine Co., Joliet, Ill.; Buffalo 
Forge Co., Baffalo, N. Y.; Chicago Architectural Iron Works, 
Chicago; William Berquist, Ornamental Iron Co., Chicago. 

Mr. Thomas D. West, of Sharpsville, Pa., read a paper on 
“Stretching Cast Iron and Elements Involved in its Contrac- 
tion.” It will be found in another column. 

The secretary read a paper by Mr. W. J. Keep, of Detroit, 
on “ Properties of Cast Iron shown by Keep’s Cooling Curves.” 
It is given on another page. 

DISCUSSION. 

Mr. West: I would like to ask the privilege of opening the 
discussion with a reply to Mr. Keep’s paper. Mr. Keep says: 
“ Knowing the silicon in any iron mixture and size of the cast- 
ing the shrinkage can be computed by Keep’s graphic shrink- 
age chart.” I disagree with Mr. Keep and say no chart can be 
devised to achieve such a result. I can take, and so can any 
practical founder, most any casting that is made and having 
all conditions exactly alike, as far as it is practical in the mold- 
ing and making of the casting, have a great variation exist in 
the contraction of two castings, simply by knowing the per- 
centage of sulphur in the iron, owing to the fact that one part 
of sulphur will neutralize from to to 16 parts of silicon, so 
effective is sulphur in affecting a change in the grade of an 
iron. It is wolly impractical to substantiate the claim which 
Mr. Keep has made as regards his chart truly defining the 
character of a casting when only the silicon contents and the 
size are known. Further on Mr. Keep says: “A slight varia- 
tion in the sulphur and manganese will not exert any percep- 
tible influence upon the amount of graphite or upon the size 
of the grain.” This is a most vague expression, owing to his 
not defining what he means by “slight variation.” I know 
from txperirnce that a slight variation of .o2 in the increase or 
decrease of sulphur where the silicon remains constant, can 
affect the contraction and degree of hardness of an iron. 
I also know from experience that in re-melting iron, there is 








always considerable variation in the amount to which sulphur 
is increased in any two heats. In my practice, I am as careful of 
the sulphur contents, if not often more so, than of the silicon, 
I do not wish to be understood as affirming that a device can- 
not be arranged to determine the true contraction of an iron, 
To make this practical, only requires us to ignore attempts 
at defining the percentage of the separate metalloids which 
may control contraction and simply refer to them as a whole, 
to be covered by the word “ grade,” as will be noticed is done 
by the writer in his paper. At the end of Mr. Keep’s paper, 
after he has labored to prove the infallibility of set rules, 
charts, etc., to define the contraction of castings, he then de- 
stroys his arguinent by publishing comments from Mr. David 
Matlock, which speak louder than anything which I have said 
to prove the incorrectness of trying to tell the contraction of a 
casting solely from a knowledge of its silicon contents. With 
regard to the assertion that Mr. Keep’s machine “ is practically 
frictionless,” this tells us nothing. It is impossible that those 
levers could be moved without some power, and I am as in- 
terested as any one in knowing just what that power is; for 
contraction can be affected by the smallest amount of restraint. 
If those erratic lines are recorded with the fullest freedom 
allowed for contraction, in Mr. Keep’s device, then the im- 
pulsive erratic movement of my restrained bar recorder is 
due to something other than contraction. Not until I have 
personal knowledge of all the details in the construction, and 
the exact power required to move the levers in Mr. Keep’s de- 
vice, can I be convinced that his so called expansicn curve, 
after molten iron has solidified, is due to anything other than 
retarding free contraction of stretching iron. My restrained 
bars show about the same kind of wild erratic curves as those 
recorded by his device, the main difference being, as will be 
noticed by contrasting the action of the two methods, most of 
the expansion and contraction takes place sooner by my 
method than by Mr. Keep’s. I would attribute this to the 
conditions causing my bars to cool quicker by being cast in 
“open sand,” whereas Mr. Keep’s were cast with a cope on 
them. There is one point I am a little curious about, and that 
is, I believe that Mr. Keep’s device should show a greater ex- 
pansion than it does, and would do so, were it not restricted 
in some manner. In closing, I have a question to ask. Why 
is it that both our devices clearly define that an expansion 
takes place at the moment of solidification, and if such takes 
place afterwards, why does not my free bar record it the same 
as it does when the iron is under strain ? 

Mr. Sorge: In discussing this paper, I will first state a few 
premises before going into a detailed consideration, which is 
difficult on account of the absence of exact data: The mix- 
ture of iron used in a casting determines the shrinkage, all 
other things being equal. In other words, if the character- 
istics of the casting to be produced are known and its prin- 
cipal dimensions, then we can decide on the mixture of iron 
to be employed, and this mixture will have a definite shrink- 
age for each thickness, if extraordinary conditions do not pre- 
vail. By extraordinary conditions, I mean either very rapid or 
very slow cpoling, great differences in thicknesses of various 
parts of the same casting, ill-constructed molds or radical 
changes in manipulation or pouring. If the molds and cores 
are properly made, and their construction has been taken into 
account by the pattern-maker, then the size of the finished 
casting can be predicted very closely by the foundryman who 
carefully studies the characteristics of the mixtures of iron 
which he employs. Iron always shrinks when cooling from 
the liquid state down to ordinary atmospheric temperature. 
If a casting turns out larger than the pattern, or even of the 
same size, then there has been faulty work done in the foun- 
dry by the molder or core-maker, or in the pattern shop by 
the pattern-maker. In all considerations of this kind, it must 
be assumed that the different parts of the casting have been 
properly proportioned. If this is not the case (and unfor- 
tunately the proportions are frequently bad) then special pro- 
visions must be made to partially neutralize the effect of 
the bad proportions, or better still, the design should be 
changed. 

Mr. West states that the secret of thin castings contracting 
more than thick ones lies entirely in the formation of smaller 
molecules and grain in the former than in the latter. I pre. 
sume he means by this that the smaller crystals in the thinner 
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castings will arrange themselves more compactly than the 
larger ones in the heavier castings, and thus take up less 
room, thereby making the castings smaller and shrinkage 
greater. I do not, however, think his comparison to the 
“raising of bread” a very apt one, as the increase in bulk of 
the dough is due to fermentation, and not to any crystalliza- 
tion. If the fermentation is carried'on for a prolonged 
period, the dough will shrink again, owing to the expulsion 
of the gases which formed during fermentation. 

Mr. West claims that the period of cooling has more to do 
with the shrinkage than the chemical composition. But he 
must admit that under equal conditions of cooling the varying 
composition of the iron will determine the shrinkage. In 
the ordinary foundry it is customary to so proportion the 
mold and to so time the period of shaking out and the amount 
of covering, that this time of cooling shall be fairly uniform 
for different pieces of similar size, and it is only in exceptional 
cases, as it were, that special pains are taken to either hasten 
or prolong the cooling period. Therefore, although all expe- 
rienced foundrymen are well aware of the effects of varying 
cooling periods, this condition is usually assumed to be uni- 
form in a given foundry and we are led to look to the chemi- 
cal composition of our iron as the controlling element in the 
shrinkage and not to the cooling period. 

Mr. West makes the assertion that the test-bars in the re- 
cording apparatus originated by Mr. Keep are strained 
and not permitted to contract freely. I have myself seen 
the apparatus, and have witnessed a record made by it, 
and can bear testimony to the fact that the bars are free to ex- 
pand or contract, except in so far as the sand of the mold would 
offer resistance. The apparatus itself cannot put a strain of 
even as much as a few pounds on the bar, as the only resist- 
ance is due to the moving of the levers carrying the drum 
driven by clockwork and the recording pencil. I have a letter 
from Mr. Keep which somewhat supplements his article, and 
I will read an extract therefrom on this subject: 

“This is a sketch of my new machine, which is exactly the 
dimensions of the first one. The shaded arm with slide be- 
longs to the pencil. The other belongs to the revolving drum. 
These move in opposite directions, and as each arm multiplies 
10 times, the record multiplies 20 times. The front of the 
flask is cut away to allow the frame of the machine to be hung 
on. The test bar lies in an ordinary mold free to move in the 
sand in every direction (without any yokes). The machine is 
as near frictionless as it is possible to makeit. The sand is 
scraped away at each end to expose the surface of the mold 
which is covered with pieces of tin through which steel pins 
enter the mold. These sheets of tin move between the sand 
of the cope and nowel quite freely. The record would not 
be materially influenced if the ends of the bar were fastened 
to the ends of the flask, as the power exerted by the bar in 
shrinking is near half a ton and it would pull out the ends of 
flask. To illustrate: I used large pieces of tin 4” wide and 
clamped the edges between cope and nowel of a new flask as 
tight as I could. The test bar was 1” wide by 4” thick by 
24” long. The tins were drawn through enough to strongly 
mark the surfaces. 

“Under the gate the bar was drawn open while the metal was 
plastic but as soon as set, the whole shrank and pulled the 
tins through from between the wood surfaces. The test bar 
was not influenced in the least and if it had been run with a 
gate as thin as 14” it would probably have remained intact. 
At one time with a 1” square bar I had fastened the outer ends 
of each arm and forgot to loosen them. When I returned the 
frame of the machine was badly strained, but on releasing I 
found that I had a perfect record. The friction of a sand mold 
on a straight casting could not influence the shrinkage. If 
any part pulled off it would have been fluid (plastic), while the 
rest had begun to shrink. Aninch square bar with two per 
cent silicon does not begin to shrink until it loses its bright 
red and it would then require at least 700 or 800 lbs. to in- 
fluence its shrinkage.” 

Mr. West defines expansion in iron as being an action 
which only takes place at the moment of solidification. I beg 
to take direct issue with him on this point. Expansion may 
and does occur in a number of instances that have no relation 
to the change of molecular condition which occurs at the mo- 
ment of solidification. Expansion increases the volume of a 
body and this increase may be due to various causes, but is 





generally due to the heating of the body. In wood, expansion 
is generally caused by the absorption of moisture, in other 
bodies by the formation of gases, etc. Again he states 
that “stretching is due to artificial) influences exerted 
by conditions in casting cooling and forms of patterns, 
to overcome or retard free contraction. It can make 
castings larger than the patterns from which they were 
made, and also makes it possible to obtain acceptable 
castings which could not be secured were it not for 
the ability of iron to be stretched.” The fact is that stretch- 
ing is the elongation of-any body due to tensile strains, 
whether these strains are due toa resistance to free contrac- 
tion while the casting is being made or are intentionally ap- 
plied by external means at any time. It has been well known 
for a long time that all bodies can be stretched or elongated 
by putting strains on them, and the amount of this elongation 
due to a given strain depends upon the condition of the body. 
It will naturally be greater in a plastic body like iron directly 
after solidification, than in a cold body. 

The apparatus constructed by Mr. West to show the effect of 
tensile strains on bars of iron does not appear to me to be 
sufficiently accurate to give results that can be relied upon. 
We have no means of showing the effect of the hot test bars 
in close proximity to the iron frame of the same, and the ex- 
pansion of thisiron frame due to conduction of heat did un- 
questionably affect the records. Furthermore the shrinkage 
of the iron contained within the clamps themselves would 
certainly influence the movement of the pointer by leaving 
the chilled iron in the clamps loose, and would be more pro- 
nounced when the bar is under strain than when free. It ap- 
pears to me, therefore, that the results, although interesting, 
cannot be used asa basis for accurate conclusions. The 
construction of the apparatus makes the observation unreli- 
able. The statement by Mr. West that the movement of the 
pointer to the right of zero indicates expansion at the moment 
of solidification seems to me unwarranted. If the metal is 
still fluid its expansion can not be correctly shown by this de- 
vice, as this expansion would take place in the direction of 
least resistance, and we have no means of determining that 
the resistance is smallest in the direction of the length of the 
bar. Furthermore the gates will act as feeders if there hap- 
pened to be any contraction while in the fluid state. All extra 
supply of metal must be cut off from a test bar if it is desired 
to determine the expansion or contraction of same before it 
becomes solid. I neither assert nor deny that there is an ex- 
pansion of the iron at the moment of solidification, but this 
apparatus will not show it conclusively, and I know of no ac- 
curate experiments ta determine this question. 

I should like to ask Mr. West how he determined the tem- 
peratures from 1,600 to 1,200 degrees F., at which he states 
iron stretches most easily. Such high temperatures are usu- 
ally difficult to determine, except with special instruments of 
great delicacy. With the data presented to us and on account 
of the construction of the instrument, I do not think that any 
reliable conclusions can be drawn from the results presented. 

I would also like to ask Mr. West whether the thickness of 
the Martin pump casting he speaks of was not less than in- 
tended. It appears to me that if the cores expanded and the 
mold was strong enough for its work, then the space between 
them must have become smaller than intended, I would 
further like to ask how the cores in the cylinder castings made 
by Wm. Tod & Co. are constructed. Are they built up en- 
tirely of ordinary brick, or are series of loam bricks used so as 
to permit the cores to crush in under the shrinkage strain ? 

As to the criticism on the technical schools and colleges, I 
would state that the question which Mr. West thinks of so 
much importance, is one of a large number that are brought 
to the attention of the students, but their application to prac- 
tical work depends upon the individual. Some of these readily 
grasp the bearing of what they have learned while others for- 
get. These technical schools are yearly improving their 
courses and fitting their graduates better for practical work. 

Mr. Carver: I would like to ask Mr. West if he really meant 
what he said when he made the remark that he paid more at- 
tion to the amount of sulphur than the amount of silicon in 
the mixture. 

Mr. Sweeney: We will give Mr. West a chance to answer 
all the questions in his closing remarks. 

Mr. Ferguson: I would like to ask Mr. West whether he 
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ever had any data regarding the contraction of a cylinder ver- 
tically as compared with its diameter. 

Mr. Pettigrew: As regards the shrinkage of cylinders, I 
have had some experience in that line. Our practice used to 
be to make them to the shrinkage rule exactly. We would 
have the core made exactly to a gauge-stick, and in- 
variably, I have seen the cylinder just a little too big. Of 
course, the question was how did this come about. I think 
any person in that kind of a fix, if they will take the pains and 
measure the core of the cylinder after it comes out of the oven 
will find the expansion of the sand is the cause of it. You 
will find that there is a great deal about the expansion of ma- 
terial of which the mold is made. I use loam brick for cores. 
I agree with Mr. West that sulphur has a greater effect upon 
iron than is generally taken into consideration. 

Mr. West: I would like to have had the members express 
themselves a little more freely on the subject of expansion 
and the cooling curve question. It is one that has troubled 
me a great deal, and I am as anxious as Mr. Keep to ascertain 
the cause of it. Mr. Sorge tells us there is practically no 
power required to move the levers. He says that the arms 
may weigh three pounds apiece, which would be six pounds, 
There is one experiment that I should like to see tried. That 
is simply to take hold of the short arms of the lever with a 
pair of steelyards, and believe by that means it will be possible 
to tell just what power it takes to move the levers. I had an 
apparatus somewhat like this only the levers were longer and 
the friction of the rods was pretty tight, so there was no lost 
motion, but I found in applying the steelyards to the short 
arms of the lever that it took a great deal of power to move 
them, and I am inclined to think that if the experiment were 
tried with Mr. Keep’s device he would be surprised at the 
power required to move his levers. Mr. Sorge has questioned 
the utility of this device here. I do not think a simpler device 
could be made. There should be a little play to the lever, 
I asked the question at the close of my remarks on Mr. 
Keep’s paper, why we should find the expansion recorded pre- 
cisely the same in the two devices. We see by my free bar 
that it will expand. Mr. Keep’s shows that also. Now if 
there is an expansion in the iron after it has solidified what is 
there to prevent the free bar from showing it. I think when 
you take up that question and try to answer it, you will be led 
to see there must be something in Mr. Keep’s device that re- 
quires power. 

Now, regarding the question whether a casting can be truly 
larger than the pattern. Of course, leaving out of the question 
head pressure and ramming, we will suppose the casting is 
properly made. I showed in my paper that I had stretched 
one of those bars a quarter of an inch longer than the other 
with a weight suspended. We can prove that we can stretch 
iron. The iron which I have used there is very low in silicon. 
In our works, at the present time, we are running nothing 
higher. I mean to take different degrees of silicon and carry 
on experiments with this. It may lead to some very valuable 
information. Regarding the question of expansion, I hada 
little variation from 1.50 to 2 per cent. in silicon in our iron. 
I noticed the higher the silicon the more expansion took place. 
I have tried a variation in the temperature of the iron, but I 
could not discover that that made any difference in the expan- 
sion, but I do believe that a soft iron would expand more than a 
hard one. If that is true,I do not see why some device cannot 
be arranged so that we can determine the grade of the iron. 
There are many ways in which it would be an advantage. Lots 
of times in foundry practice such a device could be used. In 
steel works, and with different metals and iron blast furnaces, 
I believe it could be utilized. 

One gentleman asks if I really do take into consideration 
sulphur more than silicon. In our practice at our foundry we 
are melting at the present time fifty to seventy tons of 
iron every heat and day. We make molds for Bessemer work, 
and we are required to keep within Bessemer limits. We 
have to be most careful in not overreaching these specifica- 
tions. We have silicon, sulphur and manganese in the iron. 
We cannot always get the iron we want, and we have to 
take something and get a mixture. When iron is low in sili- 
con we take every precaution to know where the sulphur is. 
Ifthe sulphur is up to .o4 it would be very risky to attempt to 
use it in the iron that would be 1 50 in silicon. 
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Mr. West: We use a limestone for the flux, and it assists in 
reducing the sulphur, if we run a hot slag; but if we do not 
have a hot slag we must look out for trouble. Referring to 
Mr. Keep’s statement that he can tell the construction of a 
casting by knowing the amount of silicon in it and the thick- 
ness of the casting, I have shown in my paper that this is 
wholly impracticable. 

One gentleman asks something about the contraction in a 
cylinder vertically as compared to its diameter. Some years 
ago I carried on some experiments in that line. In practical 
work you cannot define it. In order to get at the question in 
a scientific way, I took two bars that were four feet long, and 
I molded them ina little iron flask which I designed especially 
with iron ends, so that when they would be up-ended the 
strain of the metal could not make any difference in the 
length of the mold. I molded two vertically and two hori- 
zontally. These were cast from the same ladle of iron, as 
quick as they could be poured, and there was no difference 
whatever. The iron contracted the same vertically as hori- 
zontally. I used a very thin gate, that I knew would solidify 
before the bar. I have the data in one of my works. I tried 
several experiments to satisfy myself that I was right. Iam 
asked how I obtain the temperature. The only method I had 
for obtaining that was simply by referring to a paper which 
was read at the last meeting of the Mining Engineers. This 
paper gave the temperature of molten metal from dull as it 
can be poured to the hottest, and also gave the temperature of 
it as it solidifies. I simply accepted these data. Somebody 
asked how the brick molds were built. I could not answer 
that question. One gentleman refers to the matter of build- 
ing loam bricks into a core, and that is the plan which I follow 
myself, not only with cylinders, but I find it necessary where 
very high vertical castings are made, to put in loam cores in- 
stead of bricks. 

Mr. H. E. Bullock: In making your machine, do you make 
the side-bars of wood or of iron? 

Mr. West: They are made of iron. 

Mr. Bullock: If they were made of wood they would sot 
expand, and would you not then get the expansion of the iron 
better? While the casting is cooling the bars of the machine 
are growing hotter all the time instead of growing cooler. 

Mr. West: There is only one part that could have any effect 
at all on causing the results that some would ascribe: Thats 
at the end. But we have the two bars side by side, and what 
is going to affect one bar is also going to affect the other. 

On motion, duly seconded, a vote of thanks was extended 
to Mr. West and Mr. Keep for their papers of the evening. 

The meeting then adjourned. 





Personal. 


John Tod, of the iron ore and pig iron firm of Tod, Stam- 
baugh & Co., Cleveland, was appointed receiver of the New 
York, Pennsylvania & Ohio Railroad, by the court at Akron, 
O., Nov. 20. The appointment of a receiver is in furtherance 
of a plan by which the road is to become a part of the recently 
reorganized Erie road. 

A portrait of Hon. Geo. S. King appears in the current 
issue of the Aulletin, with this memorandum: “ Founder of 
the Cambria Iron Works in 1852, and now living at Johnstown, 
Pa. Born at Hagerstown, Md., Oct. 28, 1809, 86 years ago, Mr. 
King is probably the oldest living American iron master. He 
is in good health.” 

John A. Dutcher, senior member of the foundry firm of J. 
A. & P. E. Dutcher, of Milwaukee, died suddenly at his resi- 
dence, aged 66. He was born at Saulsbury, Conn., and at the 
age of 20 years went to Milwaukee. He was one of the best 
known of Milwaukee manufacturers and was _ highly 
esteemed. 

Andrew Carnegie arrived in Cleveland Tuesday, Nov. 26, 
and in the evening attended the reception and banquet given 
in celebration of the 5oth anniversary of the St. Andrew’s 
Scottish Benevolent Society. Mr. Carnegie responded to the 
toast “Scotland,” and Gov. McKinley to “Our Adopted 
Country.” Mr. Carnegie was given an informal reception 
Wednesday afternoon by the Cleveland Chamber of Commerce 
and made a brief address. He ewas accompanied by Henry A. 
Phipps, Jr., his business associate of so many years, and by 


Mr. Carver: Will your flux take the sulphur from the iron? | H. M. Curry, of the Carnegie Steel Co. 
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STRETCHING CAST IRON AND ELEMENTS IN- 
VOLVED IN ITS CONTRACTION.® 





BY THOMAS D. WEST. 


What shall I allow for contraction ? is a question which the 
experienced pattern-maker will generally ask the molder or 
founder before any patterns of importance are begun. It is 
true, we have the stereotyped rule of allowing 's” per foot for 
contraction and many pattern makers and fonnders are so in- 
experieuced as to accept such arule for the construction of 
every form and thickness of a pattern which their plant may 
be called on to make. Itis possible with the class of work 
which they make, that such a practice may never have led 
them into difficulties and hence they obtain an experience 
which would lead them to believe that there are no conditions 
calling for anything else than the making of all patterns '¢” 
per foot larger in every direction than the castings desired. 

Molders and founders of broad experience in general ma- 
chinery work know that there will generally be a difference 
in the contraction on any two forms that differ in their pro- 
portions, even when poured with the same iron. Also the 
form of a mold and the manner in which it is made and the 
casting is cooled, have much to do with the size of the casting, 
as compared with the pattern from which it was made. 

It is not the intention of the writer to attempt to set up any 
fixed rules for the contraction of castings by the classification 
of the different kinds of work, as some have done, for this is 
not practical, but more to call attention to the principles in- 
volved and assist the engineer, founder, molder and pattern- 
maker to best judge what contraction, if any, should be al 
lowed in constructing patterns, to meet the various conditions 
in molding, mixing of metals and cooling of castings. Not 
only has the experienced heavy work founder found a great 
difference to exist in the contraction of the same kind of iron 
in different castings, but some will agree with the writer in 
affirming that instead of allowing for contraction, the reverse 
conditions occasionally prevail and are elements frequently 
necessary to be considered in making patterns. It is nothing 
unusual for molders and founders engaged in heavy or jobbing 
machinery, to find their castings to be largerthan the patterns 
from which they were made, thus disclosing a condition in 
founding of which the light-work founder and “ stove plater” 
would have no opportunity of attaining any knowledge. Be- 
fore the writer will discuss the qualities involved in stretching 
cast iron, which is an important part of this paper, he will 
consider those effecting a difference in thick and thin bodies 
cast under the same conditions or in the same flask with the 
same iron or “ gates’ and from which observing founders 
have learned that a heavy casting or parts will contract much 
less than a light one, where conditions permit free contraction 
to take place. e 

An experiment which the writer conducted to demonstrate 
the above fact, was to take a pattern 14 ft. long x 4” x 9’ and 
another exactly the same length but only '%”x 2” and cast 
both together with the same gates. Although the bars were 
of the same iron a difference of %” existed between their con- 
traction. The thin casting contracted 134’’ whereas the thick 
one only went %”. Why is this? is a natural question to be 
asked and in answer the writer would offer the following 
hypothesis : 

Thecarbon in iron, while in a fluid state, exists in acombined 
form. How much of this will change to graphite when the 
castings or iron has solidified and become cold enough to 
handle, depends first upon the time of cooling, and second, 
the percentage of sulphur, silicon, manganese and phosphorus 
which exist in the iron. The greater the silicon up to about 
4per cent, also the phosphorus up to 1 per cent and the 
lower the sulphur and magnese, taking account also of the 
time consumed in cooliyg, the higher we will find the graphitic 
carbon. The greater the formation of graphite, the larger the 
molecules and grain of the iron, and here lies all the secret of 
thin castings and hard iron contracting more than thick cast- 
ings and soft iron, in cases where all conditions in molding, 
cooling and freedom for contraction are substantially alike. 

Two castings from one pattern, of the same iron, can by 
cooling one quicker than the other, be made to show con- 
siderable difference in their contraction, owing to the one 
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having a greater time than the other to change the combined 
carbon to graphite. This quality the writer noted in a paper 
before the Foundrymen’s Association at Philadelphia, last 
September, in which he also presented analysis of 4” and 1” 
square as well as 114” round test bars poured from the same 
ladle at the same time, showing that the graphite was much 
less in the 4” than in the 114” test bars and on this account, 
contraction was much less in the larger than the smaller 
bars. 

The formation of graphite may be compared to the raising 
of bread. The longer time given for the yeast to act, the 
greater the bulk of the dough obtained, caused by the expan- 
sion of the wheat’s molecules. This is similar to the cooling 
of liquid iron to a solidified cold state. The longer the period 
for cooling, the greater the expansion of the molecules and 
grain of the iron, which is defined chemically by our having 
higher graphite in slow than in fast cooling, and which is also 
assisted by the affinity which the heaviest parts of a casting 
or that last to solidify posses in attracting silicon to have its 
percentage higher than will be found in the lightest portion 
or those first to solidify. A quality held to be true by several 
different experimentors and the writer. 

We can take the worst kinds of scrap iron and by pouring 
them melted, into heavy bodies, as anvil blocks, for example, 
obtain iron that presents a large open-grained fracture 
often of excellent texture, proper for being readily ma- 
chined, whereas, were the same iron poured into a casting 
under three inches in thickness, it would be ‘“ white” and 
hard as flint. In the former case, also, it would show much 
less contraction than in the latter. These facts will goto show 
that the length of time occupied in cooling a casting, after the 
molten metal has solidified, may often be more effective in 
causing different degrees of contraction aud hardness of iron 
in acasting from ordinary gray foundry iron, than any vary- 
ing percentages of sulphur, silicon, etc., which exist in ordin- 
ary foundry iron. Any one, giving due consideration to the 
points here raised, will be led to concede the impracticability 
of formulating set rules for the contraction of castings, to be 
published as a universal guide to desired results in the 
dimensions of castings; but by a study of the phenomena here 
referred to, we will be in a fair position to determine what 
allowance should be made for contraction, etc., when we are 
on the ground of action. It is to be understood that reference 
is not made to the difference which may exist in the size of 
like castings from soft and hard iron, or variations due to the 
hardness of ramming and head pressure of molten metal on 
molds, etc. We are simply dealing with the elements involved 
in the question of contraction, as affected by rapidity of 
cooling, stretching of iron, and variations in the thickness of 
metal, etc., in castings. 

The theory was advanced at the last meeting of the Amer- 
ican Society of Mechanical Engineers held in Detroit, that 
there are three states of expansion in solidified iron cooling 
down from molten metal, “freezing” to a solid state with 
atmosphere temperature. These three expansions are claimed 
to have been discovered by means of a novel device which Mr. 
Keep originated and which records what are called “ Keep’s 
cooling curves.” 

The manner in which this so-called discovery was presented 
by Mr. Keep elicited much surprise from all interested, both 
at home and abroad, and as far as the writer has been able to 
learn, has misled all as to the true cause of the effect recorded. 

A large experience in general cast iron work causes the 
writer to assert that where full freedom is given for the iron 
to contract there are no such three states of expansion as 
Mr. Keep claims exist after molten iron has solidified, as was 
recorded by his so-called “ cooling curves.” The device as ar- 
ranged by Mr. Keep puts a strain on the test bar when it com- 
mences to contract, and as the metal continues to draw 
together under the strain, it is stretched and occasionally re- 
covers sufficient power to exert at intervals a pulling together 
or contracting effect. And thus, instead of recording an even 
steady contraction or straight line, as exists where full freedom 
is given, the device records erratic or uneven curves, accord- 
ing as the influence of contraction in the test bars gains the 
greater power over the resistance of the levers used in Keep’s 
device (an illustration of which will be passed to the mem- 
bers.) The softer the iron the greater the effect in this direc- 
tion. This is shown to be the case with the lines recorded in 
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Mr. Keep’s experiment and confirms the writer in the position 
he has taken, in support of which he will also cite examples of 
expansion, stretching and cooling iron in heavy founding, to 
further prove the impracticability of Mr. Keep’s device for 
proving there are three states of expansion in iron cooling 
after the molten metal has solidified. 

Before going further, the writer would state that expansion 
in iron only takes place at the moment of solidification and is 
a natural quality which wi!] evince itse!f in the direction offer- 
ing the least resistance. “Stretching” is due to artificial 
influences exerted by conditions in casting, coo:ing and forms 
of patterns, to overcome’ or retard free contraction. It can 
makes castings larger than the patterns from which they were 
made, and also makes it possib’e to obtain acceptable castings 
which cou d not be secured were it not for the abi ity of iron 
to be stretched. 

The writer will now describe a device which he has designed 
and originated to tes and prove that Mr. Keep is in error in 
drawing the conc usions which he has from his apparatus for 
“coo ing curves.” While the cuts will explain clearly to some 
the exact working of the device, I will describe it in detail in 
order that all interested can criticise and fully understand its 
construction and action. 












































A is the pattern used. The shoulders at B and C are for the 
purpose of providing means to stretch the bar by clamping or 
holding one end to a support at D, which has a recess forming 
a part of the iron frame at the end D into which the p-ojection 
X of the test bar pattern A is inserted when molding the bar, 
and which when cast rigidly prevents the test bar from contract 





ing or pulling away from this end, the other end being pulled 
by weights as seen at H where one, two or more 50-Ilb. stand- 
ard weights are suspended over the roller H. There are two 
molds cast side by side “open sand” with independent runners 
Rand T from the same ladle ofiron as quickly as they can be pour- 
ed. The only difference existing in these two molds lies in one 
being strained by the weights, while the other is free from any 
weight or restraint to prevent contraction, other than the re- 
straint of the mold’s sides ; and this affords the most favorable 
arrangement to observe and record any ditference which may 
exist in the contraction, etc., of free and restrained bars. In- 
dependent pointers are attached to these bars by means of 
levers and show their readings on scales behind them. 

The first movement of the pointer to be noticed is its pass- 
ing-to the right of zero. This action commences about 30 
seconds after the bars are cast and continues for about go sec- 
onds for a total travel of the pointer of about one and one-half 
degrees on the arc shown over the top of the pointer P. This 
is caused by the expansion of the metal at the moment of 
solidification, a quality by the way, which some have disputed. 
After the expansion has fully recorded its influence in length- 
ening the bar, the pointer P stands still for about two minutes, 
after which time contraction begins and the pointer P starts 
to move back to the left. The weights at E are now suspended 
and it will be well to emphasize the fact that they exert no in- 
fluence to suddenly move backward to zero the pointer P. 
Five minutes after the contraction commenced, the restrained 
bar’s pointer will have moved about one degree and the 
pointer on the free bar 24 degrees to the left of their starting 
points. About 15 minutes after the bars are poured, the re- 
strained bar will have moved the pointer 1% degrees and the 
free bar 34% degrees. At 30 minutes after the pouring, the re- 
strained bar will have moved the poiuter three degrees, and 
the free bar about five degrees, showing in the interim, be- 
tween 15 and 30 minutes after the pouring, that the restrained 
bar held about even pace with the free bar. 

From this point on, the restrained bar keeps gaining on the 
free ber, until the end, when the free bar stands about 1% de- 
grees ahead of the restrained or weighted bar’s pointer, thus 
showing we can restrict contraction by power and that the 
period of the greatest stretching of cast iron, cooling from a 
solidified state to the temper coldness of the atmosphere, wher- 
ever there is any restraint upon its contraction, is that ranging 
from 1600° F., to 1200° F., or in color from alight to a dark 
cherry. The reason for describing the above tests in the man- 
ner detailed is owing to the fact of a low silicon mixture being 
used with but two 50 lb. weights suspended to retard the con- 
traction. Many other experiments were made as will be shown 
further on. 

In closely watching the movements of the pointers of the 
restrained and free bars as they contract, a wavering, quick, 
forward (and often backward) motion, sometimes as far as 4% 
degree, will be plainly noticed in the restrained bar, while the 
free bar has a constant steady forward movement. The quick 
wavering motion is occasioned by the resistance to free con- 
traction, which the weights offer to the bar and occurs when 
the contraction occasionally has sufficient power to overcome 
the influence of the weights to stretch out the cooling iron; 
and this same effect is produced in a similar manner by Mr. 
Keep’s apparatus, but he has failed to give the true cause of 
the erratic curves or lines recorded by his device. 

The fact that cast iron can be stretched is also often exem- 
plified in heavy founding and in the cooling of castings, 
examples of which in every day practice the writer will cite 
further on. A factor which should not be lost sight of at this 
point is the positive manner in which the device here described 
demonstrates that there is a moment of expansion in molton 
iron cooliug down to a solidified state. Wherever test bars 
are cast between rigid yokes or flask ends, a strain is put on 
the bar at the moment of expansion. It is a fact, moreover, 
that iron does expand at the moment of solidification. To 
demonstrate this by the device shown, it is necessary to cast 
one bar between fixed iron ends which cannot be moved apart 
by the strain of the expansion, and another bar which shall 
have the end at the pointer P free in the sand to record any 
expansion which may take place. 

Any one experimenting in this manner will find that the bar 
left free to expand will move the pointer to the right of zero 
from one to two degrees, while the bar, cast between the iron 
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ends, or yoke, will not move the pointer until it starts to 
the left, thus showing that iron will expand if left free to do so. 

The writer wishes to state that he will continue his expan- 
sion experiments and is of the faith that he has discovered, 
that with such a device as herein shown, he will eventually be 
able to utilize the expansion of metal to denote the grade of 
hardness, etc., in the short period of one minute after the 
molten metal has been poured. There are several ways in 
which such a quick determination of the grade, etc., of metals 
could be practically applied and prove of much value to the 
metallurgical world. 

The writer could detail all the tests which he has made to 
show the movements of the pointers at every few moments, 
but as what he his given is in a practical sense all that is 
necessary to prove the theory advanced by this paper, such 
minute details have been omitted. Suffice it to say that the 
principles in expansion, contraction and stretching presented 
are not deduced from one or two experiments, but from a 
large number of tests, and that with a weight of 500 lbs. 
suspended at E and an iron of about 1.50 in silicon, .o50 sul- 
phur, he has made a difference of 4” in the final contraction 
of the free and restrained bars and is of the faith that with 
higher silicon or a softer iron he will be able to make the 
final stretching of the restrained bar to exceed that of the 
pattern A, which is 1” by 1%” and 3’ 4” long over all as 
shown by the cut at A. 

Returning to the subject of stretching cast iron, the writer 
will cite a few instances in every day heavy founding, that will 
assist further to demonstrate the existence of such a quality. 
As one illustration of this fact, I refer to the making of some 
large Martin pump castings with my own hands about 1879 at 
the Cleveland Rolling Mill Co.’s foundry in Cleveland. 
These were of a design requiring many large cores, and when 
the patterns were made the usual stereotyped contraction of 
14” per foot was allowed for the castings. I had made about 
four of these castiags when I was one day pounced upon by 
the manager, who wanted to know what I had done to cause 
the castings (cope as well as nowel parts) to be larger than 
the patterns, which had caused a great loss in other smaller 
castings that would have to be made over in order to corre- 
spond in size to the different parts of the large pump casting. 
The investigation simply resulted in showing that the 
designer, draftsman and patternmaker were all ignorant of 
the qualities which exist in cast iron, permitting it to be 
stretched when cooling, after solidification has taken place. 

It is natural to inquire as to the reason for the iron being 
stretched to such a large degree in these castings. The 
writer's hypothesis is that owing to the castiugs being filled 
with large cores containing both slim and thick cast and 
wrought core rods, as soon as the cores became heated 
they and all the rods expanded and by outward pressure which 
they exerted, overcame the resistence of the outer body of the 
green sand mold; and while the metal was in a fluid state, 
instead of shrinking, as is generally the case with heavy cast- 
ings, some of it would actually flow back and run out over the 
flow-off gates. This action continued until solidification took 
place ; then stretching of the half molten and “ frozen iron ” 
came in play, expanding all sides of the green sand mold until 
the force of the expanding cores and their rods gave way to 
that of the outer mold’s body or metal, and the casting attained 
that point of cooling, as shown in the experiments illustrated 
with the writer’s device in which it had cooled sufficiently to 
overcome the influence of the power most greatly exerted to 
stretch the iron. 

Another illustration of stretching iron is found in the mak- 
ing of large loam cylinders, where, as is the case with some 
shops, they will “strip” the core so as to break the arch 
which the solid round brick work of the core presents to pre- 
vent free contraction. This, up toa very late day was common 
practice by all founders. I know of one firm, Wm. Tod & Co., 
of Youngstown, O., who are now making cylinders as large as 
seven feet in diameter and do not “strip” the core, and find 
no trouble from cracking, as was feared by all. 

I would ask any in a position to try the experiment, to make 
one without “stripping ’’ and one with it and see if there is 
not a difference in the contraction of the two castings. If all 
other conditions remain the same, a difference will be found, 
due to the ability of iron to stretch. But this should not be 
expected te the degree found in castings full of large cores, 








| similar to those cited in the case of the Martin pumps, as with 


these the expansion of the cores exerted an outward pressure 
which did not take place with the cylinders. Again,the pump 
cores commenced their expansion before the metal had solidi- 
fied, as was proven by the liquid iron oozing out of the “ flow 
gates ” and continued their enlargement long after the molten 
metal had solidified, thereby exerting an expanding power at 
a time when the cooling iron was most susceptible to stretch- 
ing and which of course varies according to the thickness of a 
casting, its rate of cooling, etc, to obtain a temperature from 
1,600° F. down to 1,200° F., as cited in the stretching tests 
with the apparatus above described. 

The cases of the pump and cylinder, which have been cited, 
exhibits two forms of power, proper to be classed as expansion 
and compression resistance to contraction. We still have 
another form, which I will call heat resistance and which dis- 
plays its power to stretch iron by reason of the carbon being 
more completely transformed to graphite under slow cooling. 
An example of this is an experiment which was made by a New 
York City founder some years ago. 

The feat achieved by the founder was that of casting a bal- 
ance wheel of about 18’ diam., having a rim about 2” thick, 
with 4 to 6 arms only about %” thick. The wheel was on ex- 
hibition for some time and the wonder of founders was how it 
held together. The writer was informed that the secret lay in 
a heating device, so arranged as to keep the arms ata high 
temperature and to preserve the temperature close to that of 
the rim, as the latter was cooled off. The writer would say that 
the feat was not achieved wholly by reason of extended heat, 
evolving greater graphite carbon in the arms. The element 
of stretching also assisted while keeping the arms hot, thus 
permitting the pulling power of the rim to extend them. 

When we consider the difference that naturally exists in the 
contraction of light and heavy bodies, so clearly displayed in 
the test herein cited, of a4xg and 4 x2 bar, it cannot but be 
evident that had the above wheel been left to cool off naturally 
the arms would have pulled away from the rim. This foun- 
der’s achievement itivolyes a lesson not to be forgotten by any 
interested in the founding or designing of machinery. 

It is astonishing the ignorance which prevails on the ques- 
tion of contraction in cast iron. It is only the fact that cast 
iron will stretch, that saves many from having their ignorance 
on this subject exposed. There is hardly a piece of machinery 
casting made that would hold together were it not for the 
stretching property of cast iron. In this case as in all else in 
mechanics there is a limit to abuse, and it is not infrequently 
that we find this limit passed; but when it is, the poor founder 
is almost invariably held responsible for the results. When 
the casting cracks the designer is the last man upon whom 
there is any suspicion of blame, when in reality he most often 
is the one at fault. 

The mechanical and metallurgical schools are continually 
striving to improve their curriculum so as to better fit the 
graduate for his life’s work. The writer may be mistaken, 
but he has no knowledge that any graduate has been seriously 
impressed with the fact that light bodies of castings made 
from the same iron as heavy bodies would have the greater 
contraction. If this was learned, many seem to have forgotten 
it before leaving school halls or crossing the shop’s threshold, 
as is evidenced to-day by the many disproportionate castings 
which can be seen wherever a judge casts his eye. 

This is not to be taken as relieving the founder of all re- 
sponsibility in the questions of cracked castings, etc. When 
the principles involved in the stretching and contraction of 
cast iron are understood, he can often, by methods of cooling 
and permitting freedom for contraction, do much to prevent 
disproportionate castings by relieving internal strains, which, 
if they do not rupture a casting before it leaves the founder’s 
door, may often do so after it has gone into use. It must be 
remembered that there is hardly a piece of machinery but 
what has some part stretched, or held in strain, and if the 
latter is the case, we must often fear fracture or cracks, 
eventually causing injury of property and loss of life. 





THE style and personnel of Emerson, Talcott & Co., Rock- 
ford, Ill., has been changed recently, by the retirement of the 
secretary, Mr. Talcott, Mr. Chas. Brantingham having been 
elected in his place, to the Emerson Mfg. Co. Mr. George 
Stanley has also lately become a member of the company, 
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PROPERTIES OF CAST IRON SHOWN BY 
KEEP’S COOLING CURVES.* 





BY W. J. KEEP, DETROIT. 

The shrinkage of a casting can be diminished by increasing 
its silicon or vice-versa. If a large and a small casting are 
made from the same iron, the large casting will shrink less 
than the small one. The shrinkage will vary with the per- 
centage of silicon and with the size of the casting. 

For any size of casting, the silicon can be proportioned to 
make the shrinkage %” per foot. Knowing the silicon in any 
iron mixture, and the size of the casting, the shrinkage can be 
computed by Keep’s graphic shrinkage chart. 

If a founder uses a 4” square test bar to measure shrinkage, 
he finds that for the best quality of castings %” thick, the 4” 
square test bar will shrink .125 or .130’ per foot. For the 
best castings 1’ thick, and with a shrinkage of 1%” per foot, 
the shrinkage of a 4” square test bar will be .160”. 

Example of the use of this chart: Two bars were cast in 
the same mold, with the same iron, from the same gates; one 
was 4“’x2’’x14 feet, the other 4’’x9’’x14 feet. The shrinkage 
of the smaller bar was .125” per foot, and that of the larger 
bar was .062” per foot. By Keep’s chart the rate of cooling of 
the small bar is .20 and of the large bar 1.35 cubic inches con- 
tents divided by square inches in cooling surface. Extending 
the chart to a ratio 1.35 and finding the shrinkage .062” brings 
us to the shrinkage line corresponding with 2.25 per cent. 
silicon. Following this line to the ratio .20 gives the shrink- 
age of the smaller bar .135’’ if cast in a mold by itself, from 
the same iron as the larger bar. When, as in this case, the 
small bar is cast in the same mold with the large bar, and 
with the same gates, the heat from the large bar is carried 
through the gates and through the sand of the mold to the 
smaller bar, which decreases its rate of cooling until we find 
its shrinkage only .125” per foot. 

In casting a pulley with very heavy rim and very light arms, 
if heavy blocks of iron are cast at the same time with the 
pulley, so that they nearly fill the spaces between the arms, 
the rate of cooling of the arms is so reduced that they will not 
shrink enough to break. Ifa mold is correctly made, so that 
it will resist the ferrostatic pressure of the fluid iron, the 
shrinkage of every casting will be exactly what would be due 
to the silicon in the iron, and to the size of the casting, and 
every casting is always smaller than the mold. If the molder 
finds the casting larger than he expected, it is because the 
mold when it was filled with the fluid metal was larger than 
he expected. 

The size of the grain in a casting depends upon the per- 
centage of silicon, and upon the rate of cooling. The crystals 
take their final form and size after the iron has become solid, 
and at this same instant the carbon separates and falls into 
the spaces in the form of graphite. If the percentage of sili- 
con in the casting is below 2.25 per cent., large castings will 
contain more graphite than small castings from the same iron, 
because the graphite separates slowly. 

In castings with over 3 per cent. silicon, the small castings 
will often contain as much graphite as large castings, because 
all the graphite that can separate does so very rapidly. A 
slight variation in sulphur, phosphorus and manganese will 
not exert any perceptible influence upon the amount of 
graphite or upon the size of the grain. The size of the grain 
and the amount of graphite do not change after a certain 
definite temperature has been reached, but the shrinkage 
continues until the casting is cold. The relation between 
shrinkage and the percentage of silicon is definite for castings 
of a given size, and the variation in shrinkage on account of 
the rate of cooling is as definite. 

The facts just enumerated were difficult to explain until the 
discovery of “ Keep’s Cooling Curves” in the early part of this 
year. A paper descriptive of these “curves” was read at the 
meeting of the American Society of Mechanical Engineers, 
at Detroit. A paper on the same subject was read in August 
before the Iron and Steel Institute, of London, and Mr. Gus. 
C. Henning described these “curves,” and the work for the 
Mechanical Engineers’ Testing Committee, at the meeting of 
the International Committee on Uniform Methods of Testing, 
which met at Zurich last summer. 





*Resd at the meeting of the Western Foundrymen’s Association at 
Chicago, Wednesday evening, Nov. 20, 1895. 


These series of tests of cast iron are the most comprehen- 
sive and complete of any that have ever been made. The 
mechanical laboratories of Cornell University and of Case 
School of Applied Sciences were engaged six months in deter- 
mining the physical properties of the square test bars, and the 
physical laboratory of Columbia College School of Mines has 
not yet completed the tests of the round bars of different 
dimensions cast flat and on end. At Detroit, one hundred or 
more engineers saw Keep’s curve apparatus record one of 
these curves. A large number of these were familiar with 
testings, and Prof. Carpenter, of Cornell University, when in 
Detroit at a later date, saw curves made where every detail 
could be watched. The machine is of the simplest possible 
character, consisting of two arms 22” long and 24” apart, so 
that any change per foot in the length of the test bar is mul- 
tiplied twenty times. The machine is practically frictionless, 
all sliding parts moving on rollers. The short ends of the 
arms are attached to the two ends of the test bar by steel pins. 
The sand is not rammed hard and it does not touch the 
machine. The gate is at the center of the bar, so that nothing 
except soft sand touches the test bar, which is free to expand 
or to shrink. 

A fluid test bar or casting cannot exert any force in any 
direction except the pressure of a liquid. S» long as the test 
bar remains liquid it might be quite full of solid grains and 
yet no expansion of individual grains could cause the whole 
bar to expand and grow larger. A casting or test bar must be 
acontinuous solid, before any expansion or shrinkage can 
change its length. 

This curve machine shows that in the sand mold, a test bar 
1’ square becomes solid in about one minute, and this was 
proved by two trials with the same sized bar by removing the 
bars from the mold at the end of one minute when they were 
found to be solid. On becoming solid all bars expanded for 
about five minutes, then all bars began to shrink; after 12 
minutes all bars again expanded and this expansion was 
greater in proportion as the silicon was greater. When this 
expansion ceased the graphite did not increase, and shrinkage 
continued until the test bar was cold. In bars 4 to 10 and 14 
to 16 there were only two expansions and these bars were cast 
from acrucible. Bars 11 to 13 and 17 to 22 from cupola iron 
had three expansions. Each expansion occurred later in pro- 
portion as the size of the test bar was increased showing that 
each expansion took place when the test bar had reached a 
definite temperature. The amount of the third expansion 
was in proportion to the size of the grain. An analysis 
showed that the greater part of the graphite was deposited 
during the third expansion. In the test bar 1%” thick the 
third expansion occurred one minute after the bar was solid. 
In the 1” square test bar it occurred 12 minutes after the bar 
was solid, and in the 4” square bar it occurred two hours after 
it became solid. 

Here are two distinct kinds of experiments: 1st, with vary- 
ing composition, and 2nd, with a definite composition and 
varying size. The curves show these variations in every case. 
It is not usual to distrust an autographic record, and when a 
large number of autographic records agree that are taken un- 
der regularly varying conditions, it is considered that the 
record is correct. 

If there was any question as to the freedom of the test bar 
to expand and contract in the mold, it is settled in favor of 
the correctness of the record, by curve Ila on page 18, (turn 
the page so that the edge is toward you). The 1” square cast 
iron test bar from which curve II page 13, was obtained, was 
heated to a bright red heat, and was placed upon the machine 
and the curve 11a was described, which corresponds to the 
third expansion of curve 11. This bar was cooled in the open 
air, therefore the curve is shorter, but no restraint whatever 
was put upon the bar. The parts of the machine were per- 
fectly free to move. The bar was in this case certainly solid. 
What was true of 11a must have been true of 11. 

Among the first experiments made with the curve machine, 
was one to determine the effect of restraint upon a test bar. 
The size of test bar was %’’x1’’x24’’. Two sheets of tin 4” 
square were placed in the mold so that the under ends 
would be a part of the test bar, and with the steel pins of the 
machine passing through them, the outer ends extended be- 
tween the new wooden ends of the upper and lower parts of 
the flask which were clamped together as closely as possible, 
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MOUNT SAVAGE FIRE BRICK. 





UNION MINING CoO., 
Proprietors of the CELEBRATED Mount Savage Fire Briek. 


~# GOVERNMENT ¢ STANDARD. 


Established 1841. 


Capacity, 60,000 Per Day ; 


18,000,000 Per Year. 
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No. 222 So. Third St., Philadelphia, Pa. ; 


Ferguson Block, Pittsburgh, Pa., 


Stowe, Fuller & Co., 195 Merwin St., Cleveland, Ohio. 








Tel. 


Main, 5102. 


Fire Brick, Cupola Blocks, Moulding Sand, 
Facings, 
WE GUARANTEE EVERYTHING WE SELL. 


Foundry Tools and Supplies. 








THE CARDEN CITY SAND CoO., 


1010 Security Bidg., 
CHICACO. 





ABSOLUTELY SMOKELESS FURNACES, 


THE AMERICAN SMOKELESS FURNACE CO. 


The ‘‘CLEVELAND’”’ is the Best UNDERFEED Furnace. 
The “CUYAHOCA’’ is the Best DOWN DRAFT Furnace. 


Both ARE SMOKELESS. 





Write for : Particulars. 





The Advertiser who sticks to 
printer’s ink in dull months 


will find trade sticking to him 





in better times. 


710 Cuyahoga Building, Cleveland, 0, 





THE AMERICAN FIRE BRICK & CLAY GO., Mineral Point, Ohio. 
HIGH GRADE FIRE BRICK for 
Rolling Mills, Steel Works, Blast Furnaces, Cupola | 


Linings, Boiler Settings. 


—All Shapes in Stock — 


 Wewegathira. 


WESTERN AGENTS OF 


Savage and Queen’s Run Fire Brick, 


The leading BRICK of this country. 
MANUFACTURERS OF 


| Mount 


Our large capacity, 8,000,000 annually, and modern plant, enable us to handle contracts | OHIO FIRE BRICK. ALL SHAPES IN STOCK. 


of any size promptly. 


Ground or Calcined Clay in Sacks or Bulk. 


| The largest shippers of FIRE BRICK in the West. 
| Warehouse and Docks: 193-195 Merwin Street, 
CLEVELAND, OHIO. 
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the bar was poured with a 3{’’ round sprue set in the center 
of the bar. The bar, of course, became solid before 
any shrinkage could take place, and the ends being held 
rigidly in place when each half of the bar did shrink, a crack 
at the base of the gate was produced but it did not extend en- 
tirely across, because as soon as the gate became solid, the 
shrinkage pulled the sheets of tin from between the clamped 
ends of the flask far enough to destroy the smooth surface of 
the tin. The curve record showed the behavior of the bar at 
every instant. 

It must be remembered that the power of a test bar to over- 
come resistance is equal to its tensile strength. The resist- 
ance of a sand mold can never be enough toovercome the ten- 
sile strength and cause surface cracks in a casting, provided 
that the size of a casting is uniform as is the case with a test 
bar. 

The discovery of these cooling curves is of so much import- 
ance, that Columbia School of Mines placed both their 
chemical and physical laboratories at the disposal of the test 
committee. 

A furnace has been constructed for reheating the test bars 





with the curve machine attached, so as to determine the tem- 
perature at which each part of the curve was made. This is 
being done by a Sechatelier and by a Simonds pyrometer. All 
of the test bars, made for the Mechanical Engineers’ Test 
Committee, were made in yokes bedded in the sand one inch 
from the side of the bar, so that the ends of the bar would run 
against the inner ends of the yoke. On page six, of the paper 
read at Detroit, are curves taken from the ends of the yokes 
while a bar was made, also from each end of the test bar made 
in the yoke, and from a test bar made in sand without any 
yoke. These curves prove: ist, that the chilling of fluid cast 
iron against cold iron is instantaneous; 2nd, that the yoke ex- 
pands away from the ends of the test bar before it becomes 
solid; 3rd, that the ycke expands away from the test bar more 
than the bar can ever expand, and, therefore, that 4th, the test 
bar never touched the yoke after the mold was filled with 
metal. The test bars were therefore in every case perfectly 
free to expand and contract in every direction. The test bars 
from which curves were made were never cast in yokes. 
Referring again to the fact that castings are often larger 
than the pattern: The I. P. Morris Foundry of the Cramps’ 
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EUREKA FLUX ORES! RECLAIMED! 
AN INVENTION OF INESTIMABLE VALUE TO THE MINERAL WORLD. 


Now ready, machinery and process by which all small or flux ores can be prepared in any shape 
or size desired, ready for the cupola or furnace, at a very small cost. 
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ing the soft and waste ores and thus reclaiming a large percentage of the most superior minerals. 
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Shipbuilding Co., of Philadelphia, were asked to measure the IN DUSTRIAL SU M MARY. 
shrinkage of one of the cylinders of the steamshir “St. Paul” 
which had just been lifted from the mold and which weighed New Buyers in the Market, and Some of Their Wants :— 


| 
| 
55,000 pounds. The answerof Mr. David Matlack, the foundry | (If you are in need of machinery of any description, please notify The 
| 
| 
| 





os : : ae a lron Trade Review and we will put you in communication with our 
foreman, was : It would be impossible to give the shrinkage aibcestienn ot buen.) 
on these cylinders now, for the reason that in large molds like 


i ; A. S. White, 926 Lafeyette st., New Orleans, will buy a 
these you never get the sizes exact to the drawings, for after . an “ 


30-inch squaring shear for working sheet metal No. 18 and 


they are built and dried, there is a considerable difference | ), a ea ‘ é ¢ IS 
Bos : | lighter, a 30 inch adjustable bar folder for sheet metal work 
from the original mold. When we want theskrinkage onsuch | . d ry t t 
a mold, we have to measure it after it is dried and in the pit, | ee ee ee 
: ogg a om | The Hamilton (O.,) Plow Works has been organized with a 
end even then it is not sure, for if the mold should strain in | capital stock of $10,000. The firm has leased a building and 
ouring say 4” and then the casting should shrink 4”,in | ia 2 ef ; apg shag 
P ; | will shortly commence operations. C. V. Parrish, Charles E. 


messuring you would be surprised to find no shrinkage. Heiser, F. K. Black and other are actively interested. 





Sealed proposals will be received at the Supervising Archi- 
tect’s office, Washington, D. C., until 2 Pp. M., Dec. 21, 1895, for 
all the labor and materials required for the steel and iron work 
incorporated. C. F. Evans has been made president, and G. (nearly 6,000 tons) of the 4th, 5th, 6th, 7th, 8th, 9th and roth 
C. Dom secretary and treasurer. The new company will re floors, and the roof, also the steel columns above 3rd floor and 


OwING to increasing business, the C. F. Evans Steel & Iron | 
| 
| 
move, Dec. 1, to more commodious quarters at 22 West Second the framing of iron stairs, etc., of the U. S. Appraiser’s, ware- 


Co., 50 Carew Bldg., Cincinnati, has deemed it best to become 


street. It will continue the sale of hoop and band steel, wire house, New York. 
nails, tacks, rivets, washers and manufactured specialties. The Barnes Mfg. Co. has been organized at Mansfield, O., 
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with a capital of $100,000, for the purpose of manufac- 
turing iron and brass pumps. The concern expect to be in 
operation by Feb. 1, 1896. The buildings, consisting of a 
foundry and machine shop, engine and boiler plant, etc., are 
already under way. F. R. Barnes, formerly secretary of the 
Humphreys Mfg. Co., of Youngstown, is secretary. 





New Construction :— 

The Hughes Shear Co., Clyde, O., whose plant was recenily 
destroyed by fire, has reorganized under the firm name of the 
Clipper Shear Co. The factory has been rebuilt and equipped 
with the latest improved machinery. 

The new plant of the Whitman Agricultural Co., at Caron- 
delet, Mo., is about completed. The machine shop will be 
130x67 feet; the foundry, 130x70; the blacksmith shop, 60x100 
feet, and the erecting shop, 130x60 feet. 

The Louisville, Evansville & St. Louis Road is to build new 
shops at Princeton, Ind. Work is to begin at once on the 
main building, which will be 80x300 feet. These will be the 
main shops and will be equipped with modern machinery. It 
is intended to build freight cars and do general repair work. 

The new railroad shops of the Southern Railway, at Alexan- 
dria, Va., will consist of seven buildings—a round house to ac- 
commodate 25 locomotives ; a 100x160 foot repair shop ; a 90x60 
foot car shop; a 90x160 foot wood-gorking shop; a 90x160 
foot boiler shop; a store house 40x240 feet, and a machine 
shop gox160 feet. These buildings will all have steel frames 
and will be covered with galvanized iron. Work will begin 
at once. 

The Keystone Axle Co., which will erect a new plant at 
Beaver Falls, will manufacture axles and car wheels by a pat- 
ented process which will dispense with the use of a steam 
hammer and other ponderous machinery, and substitute a 
roller process which, it is claimed, will increase the tensile 
strength of an axle from 8,000 to 10,000 pounds to the square 
inch. The plant will be 800x200 feet in size and will contain a 
full equipment of machinery. 





Additions, Enlargements, Removals, Etc.:— 
Skow Bros., of Newton, Ia., are building an addition to their 
foundry. 





The Birmingham (Ala.), Engine Works are building an ad- 
dition, roox250 feet, to contain new and improved ma- 
chinery, etc. 

Stanley Works, New Britain, Conn., have contracted for the 
erection of an addition to their plant, 51x139 feet, four stories 
and a basement. This building will furnish needed storage 
and shipping facilities and permit the installation of more 
machinery in their main building. 

The Union Malleable Iron Co., of Moline, IIl., is now operat- 
ing two large foundries, having two furnaces of a melting 
capacity of 22 tons a day. It will add another foundry and 
furnace before the end of the year, increasing its capacity 50 
per cent. A complete machine shop is run in connection with 
the works. Malleable castings for carriages, wagons and agri- 
cultural implements, Heald’s patent gear link drive chain and 
saw mill specialties are manufactured. 





General Industrial Notes :— 


The Akron Steam Forge Co.’s plant, at Elwood, Ind., is tem- 
porarily closed down for repairs. 

At Anniston, Ala., the United States Car Co. is about to re- 
pair and improve its rolling mill, overhaul the car works and 
put the entire plant in operation. 

At Indianapolis the manufacturers of the Waverly bicycle 
are increasing their facilities by the erection of five buildings, 
which will be equipped with latest bicycle machinery. 

The cold roll department of the American Tinplate Works, 
at Elwood, Ind., is again in full operation, and some of the 
strikers have lost their places through the introduction of new 
men. 

At the National Cash Register Co.’s works and the works of 
the Davis Sewing Machine Co., at Dayton, O., electric motive 
power is being introduced, each lathe, drill, etc., having its 
own motor. 

At Anderson, Ind., the strike in the cold roll department is 
over. The 110 employes objected to the promotion of two 
American workmen, but finally yielded their point. The 
plant has not yet been started up. 

At the South Chicago works of the Illinois Steel Co., the Oc- 
tober production was 54,166 tons of ingots, and 41,686 tons of 











steel Oreor Charsingag Cart 


This cart is largely taking the placeof thecharging barrows 
and is used in place of them bythe newest and best equipped | g99 and 811 Wright Block, MINNEAPOLIS, MINN 
plants. The weight of the load is directly on neg remy a hes - : ; 
very easily dumped. Owing to the large diameter of the wheels. 4 

y y, . & Hody ade of No. S steel, | Consulting Geologists and Mining Experts 
banded around top with 4%x1% in. iron. To stiffen sides and f greene f . 
support axle, a %-in. steel sheet 12x24 in., and a 3-in. steel | Of Ores and development of properties. 
sheet 6 in. square is securely riveted to inside of body. The 
axle passes through the center of each sheet and through the 
cart, and is riveted to body by iron hangers. 

A steel shield is riveted to body over axles to prevent dirt $ 
from getting into the wheel-boxes and cutting them. Wheels THE IRON TRADE REVIEW, ONE YEAR, 3 
= —First quality wagon wheels 48 in. in diameter, painted, 
striped and varnsihed; 1%x%-in. tire; 14 spokes. Axles— 

: pees Steel 134 in. square. Body—Width, 24 in, height, 33 in; 
ngth,4»in. Handie—13é-in. iron. Legs and Braces—34x14-in. and %4x1% in. Weight, complete. 


the large load is easily carried. 





bout 540lbs. Telegraph name, Slate. 





Fred. F, Sharpless. - Horace V. Winchell. 


SHARPLESS & WINCHELL, 





Analytical Chemists and Assayers. 
Mines examined. Advice given on treatment 


Intimate acquaintance with Lake Superior 
Mineral Regions. 








DIRECTORY 





Lansing Wheelbarrow Co., Lansing. Mich. Iran and Staal Warke 


PITTSBURG STEEL & IRON MFC. CO. 


PITTSBURG, PA. 


Successors to MOOREHEAD-McCLEANE CoO. 






te ae war a Speen 


——AND WE—— 


ROLL and SHEAR PLATES to DIMENSIONS. Write Us.| cjeyeiand, o. 


Having purchased, repairedand 
put in operation these well 
known works, we are prepared 


$<) TO FILLORDERS 
PROMPTLY. 


We are Manufacturers of 


BESSEMER PIC IRON AN) OPEN HEARTH STEEL, 





Embracing a full list of the Blast Furnaces, Roll 
ing Mills, Steel Works and Tin Plate Works 
in the United States; also all Rod Mills, 
Wire Mills, Cut-Nail Works, Wire- 


Ps ~N Nail Works, Car-Axle Works, 
AY Hr Car-Wheel Works, Carbuild- 
/ ~ 3 \ ers, Locomotive Works, 
Cast and Wrought Iron 
( HB Pipe Works, Ship- 
building and 
A, — + Bridge Build- 
toe woe ing Works. 
— 





PUBLISHED BY 


The American Iron and Steel Association, 


12th Edition. Corrected to March 1, 1894, 
PRICE $5.00, Post-Paid. 


ADDRESS, 


THE IRON TRADE REVIEW, 


Chicago, Ill. 
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rails. There were rolled direct from ingots 4,935 tons of | engines have arrived. They are of the Corliss make, and two 


plates, the best work yet done from ingots. 

The Long & Allstatter Co., of Hamilton, O., has just shipped 
to the Deering Harvester Co. a powerful multiple punch. It 
punches 30 oval holes 1 3-16 inches, 29 square holes 7-16 inch, 
and four round holes 9-16 inch in a %-inch high carbon steel. 

A new company, promoted by Leonard Clark, of Pittsburg, 
proposes toestablish at New Castle, Pa., a plant to turn out 
railroad specialties, such as nut locks, brace bars, hammers 
and other patented articles. The patentee isO. A. Wylie, who 
for Io years was general manager of the Verona, (Pa.) Tool 
Works. 

The McCormick Co., of Harrisburg, will hereafter be known 
as the Paxton Iron & Steel Co. It is one of the oldest in Cen- 
tral Pennsylvania and owns several furnaces, among them the 
Paxtons at Harrisburg and the Swatara furnaces at Union De- 
posit, in addition to the Paxton rolling mills anda puddle mill 
and a nail factory at West Fairview. 

Phillips & McLaren have succeeded to the Fisher Engine, 
Foundry & Machine Works, carried on by the late William 
Fisher, Pittsburg. Mr. Phillips formerly had charge of the 
business department, and Mr. McLaren of the mechanical de- 
partment. The firm will continue to manufacture bar, guide, 
sheet and plate shears, engines, rods, lathes, machinery and 
castings for mills, steel works, etc. 

The Morton Tin Plate Co., Cambridge, O, is prepared to 
furnish extra large sizes of black plates for tinning, for the 
manufacture of vapor stoves, and other purposes which re- 
quire extra smooth sheets. The size has been increased to 
28x40 inches, annealed to any required temper, resquared to 
exact sizes. The company has purchased machinery to pro- 
duce circles up to 24 inches diameter from either Bessemer or 
Siemens steel, black or tinned. 

The New Castle Steel & Tin Plate Co. is making extensive 
improvements. The company recently began to erect a new 
building for an electric plant, and will have its own dynamos 
for furnishing light and power for the works. Wm. Sellers & 
Co., of Philadelphia, are putting a 15-ton crane in the hot roll- 
ing department, and are erecting a 10-ton crane in the cold 
rolling department. Eight of the new furnaces are now 
under headway in the heating department. The three new 


| 
| 





will be used in the hot rolling department. These engines 
are each 900 horse-power, and the other, a 600 horse-power 
engine, will be erected in the cold rolling department. 





OHIO DAYS’ EXCURSIONS 





To Atlanta Exposition at Special Low Rates via the 
Pennsylvania Lines. 


Special low rate tickets to Atlanta will be sold via Pennsyl- 
vania Lines on Monday and Tuesday, Dec. 2nd and 3rd, 
account Ohio Days’ festivities which will be held on the 4th 
and 5th of December at the Cotton States and International 
Excursion tickets will be good returning ten 
days from date of purchase. and time of trains 
please apply to any ticket agent of these lines, or C. L. 
Kimball, Ass't Gen’l Pass’r Ag’t, 149 Superior st., cor. Bank st. 


Exposition. 
For rates 





EXCURSION SOUTH. 





Lower Rates to Atlanta via Pennsylvania Lines. 
Three forms of excursion tickets to Atlanta account the 
Cotton States Exposition are for sale via Pennsylvania Lines. 
One ticket is good returning 20 days from date of sale, an- 
other is good for return@ip until January 7, 1896, and a third 
good returning 1o days. Twenty day tickets and those good 
to return until Janu. 7 may be obtained any time during the 
Exposition. The ro day tickets will be sold only on Oct. 26, 
Nov. 5, 15 and 25, and Dec. 5 and 16, at special low rates. The 
fare is exceptionally cheap. For details, apply to nearest 
ticket agent of Pennsylvania Lines or address C. L. Kimball, 

Ass’t Gen. Pass. Agent, 149 Superior street, Cleveland, O. 


The Atlanta Exposition. 


One of the greatest fairs ever known to America. Many 
features of the Chicago World’s Fair and new ones. Open 
Sept. 18 to Dec. 31. Low rates via the Queen & Crescent 
Route. Write to W. C. Rinearson, G. P. A., Cincinnati, O., for 
printed matter. 





WILLIS SHAW. | 


ing Engines, Mine Cars, 


Roofing, Mill, Mining and 


JOH N FRAS ER, | 
| 
| MECHANICAL ENGINEER and DESIGNER of | 
Steam Pumps, Boilers, Hoist-| steam AND HYDRAULIC MACHINERY. 
DESIGNING FOR 


Trucks, Barrows Corrugated | ste! Works, Rolling Mills and Blast Furnaces 
4 A A SPECIALTY. 


| 1532 Monadnock. 


FANS, BLOWERS, ENGINES, 
VENTILATING FANS, 


Fan System Heating and Ventilation. 


AMERICAN BLOWER CO., 


SUCCESSORS TO 


Huyett & Smith Mig. Co., Detroit, Mich. 





CHICACO. 





Contractors’ Supplies. 
Office 416 New York Life Building, 
sa" Write for prices. CHICAGO, ILL. 


GUMMEY, MeFarlandy Co 


Manufacturers of the following well-known 


fmeead Bright Tin 


and TERNE PLATES: 
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Taam FUEL O|L BURNER CO. 


Gen’! Offices, Rooms 77&78 When Blidg., 
INDIANAPOLIS, 


 sichneietetaned the best for Boilers, Forges, 
naces, Ovens, etc. 





Write for Catalogues. 


IND. 
Fur- 





Hot Air from Furnace. 


BURNER NO. 4 


{ 1401 Monadnock Block, Chicago 

BRANCHES. < + . “ " .. 

. (21 and 23 Fremont st., San Francisco. 
Nore.—If you are using oil as fuel, and are not 

getting good results, we would be pleased to seud 

you our burners on trial. The oilin our burners an 

be atomized by either steam or air. 










Phenix, Mars, Neptane, 
Climax, Colonial, Anchor, 
Venus, Hercules, Pioneer, 
Flag, Victor, Stag, 






“PENNSYL” Old Method, 

: “A LDERLY ” (Americ an.) 
«“ LEOMINSTER,” Ext. Coated, 

“ALDERLY” (American.) 


Also selling agents of the well-known 


GILBERTSON’S OLD METHOD 








GUMMEY,McFARLAND & CO., 
PHILADELPHIA. 








Bolt and Nut Works. 





HE UPSON NUT CO., Manufacturers of Nuts 
Washers, Carriage, Machine, Plow, and Ele- 
Aator Bolts, Coach Screws, etc. 





| 
BURNER NO. 6 
| 
| 
| 
| 





McNeil’s Patent Balanced Charging Barrow. 


AUTOMATIC DUMP. 
ONE MAN CAN HAUL A TON. 


Especially adapted for use in Charging 
Cupolas, Handling Hot Coke, Hauling 
Coal, Ashes, Etc. 


Ten Sizes with CAPACITIES from FIVE to THIRTY BUSHELS. 
—ALSO— 


Akron Tubular Steel Wheelbarrows. 


THE AKRON CULTIVATOR CoO., Manufacturers, 


AHRRON, O. 
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THE McNAULL ©<2"°m"' WATER TUBE 
BOILER. 


CLASS A ECONOMIC, 

AND ; SAFE 
CLASS B. AND DURABLE. 
AGENTS: W. D. MCNAULL & Co., Offices: 


“Mr. James McCoy, Baltimore, Md. 
Mr. Geo. Walker, St. Louis, Mo. 
The Sheriff Machinery, Co., Pittsburg, Pa. 


CORRESPONDENCE 


245 The Arcade, Cleveland, O. 
614 Betz Building, Philadelphia, Pa 
712 Union Street, New Orleans, La. 


SOLICITED. 


THE LANE & BODLEY 6CO., 


CINCINNATI, OHIO. 


Engines, 


ALL SIZES. 
Simple and Compound. 
Shafting, Hangers, Pulleys, 


Belt Elevators, Saw Millis. 


PUMFPS 


FOR USE IN 
Mines and _ Factories. 











Furnaces, 


Triplex Power and Electric Pumps, Rotary Fire Pumps, 
Artesian Well Steam Pumps, Hydraulic Test Pumps, Etc. 


MANUFACTURED BY 


THE DEMINC CO.. SALEM, 0. 
Henion & Hubbell, 61-69 N. Jefferson St., Chicago, Ill, 





General 
Western Agents: 








LARGE BOILER 
daaiiay! 


~ 
STEAM PUMPS { 


STANDARD FOR ALL DUTIES 


ie a @ p.. 


LARGE TANK 


WRITE FOR CATALOGUE. 












Manufacturers of 


The “tna” Rolling Mill 


‘ENCINE, 


» Chilled and Sand 
Rolls and Rolling 
Mill Machinery. 











Link Belt Machinery 60. 


ENGINEERS, FOUNDERS, MACHINISTS, 
CHICAGO, U.S. A. 
Malleable fron Buckets 


sroreces ed pattern and 
» weigh Elevators and 





Conveyors. Electrical 
Minin Machinery. 
Water Elevators,Shaft- 
ing, Pulleys, Gearing, 
Friction Clute hes, Rope 


Sheaves, Ete. 


Send for Special Mining Machinery Catalogue. 


Stirling ‘Tuse Boiler. 


TUBE 
SAFE, ECONOMICAL, DURABLE. 
Write for 


Over 350,000 H. P. | | 
In use. Catalogue I. 





j WALL uuihh # 4 





THE STI RLI NC Co., 
General Offices, Pullman Bldg., CHICAGO, ILL. 


Branches in all Principal Cities. 











The Industrial Centre of Chicago 


offers Free Factory Sites and other 
inducements. 

If you are seeking a new location it 
will pay you well to investigate the 
merits of our proposition. 


Chicago Heights Land Association 
M. H. KJLGALLEN, Gen’l Mgr. CHICAGO 
J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN. Second Vice-President. 
J. B. PIERCE, Secretary and Treas. 








BURWELL & BRIGGS, General Agents, 208 Su- 
perior Street, Cleveland, O. 


C. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland O. 


RK. WOLCOTT, Special Agent, 96 4th Avenue, 





_~ Pittsburg, Pa.|’ 


Pittsburgh, Pa. 
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SOUTHWARK FOUNDRY & MACHINE CO, 


PHILADELPHIA, PA. 
CHICAGO, The Rookery. 


$T. LOUIS, Laclede Buliding. CINCINNATI, Perin Building 


SOLE MAKERS OF 


THE PORTER-ALLEN 
AUTOMATIC ENCINE 


Simple, Compound, Triple, 
Close Regulation, High Economy. 


ALSO BUILDERS OF 


—aea> BLOWINC ENCINES, 
REVERSING ENCINES, 
- CENTRIFUGAL PUMPS, 
BOILERS, TANKS, ETC. 


THE HAZELTON OR PORCUPINE 
WATER-TUBE BOILER 


\& 2) The Best Boiler in the World and the Cheapest per Square Foot 
4 x of Heating Surface. 


UNEQUALED FOR UTILIZING THE WASTE-HEAT 
OF ROLLING MILL FURNACES. 
Absolutely Safe. Highest Efficiency. Superior Workmanship. 

















Senp FoR CaTALOGUE AND Reports or TssTs. 


THE MAZELTON BOILER CO., 


SOLE_PROPRIETORS AND MANUFACTURERS, 
Telephone 1229, 18th St., N. Y. 


Cable address: 
** Paila,”’ New York, 


E. 8S. T. Kennedy, President. 


GENERAL OFFICE: 
716 EAST 13th St., NEW YORK, U.S. A, 


J. B. Reeve, Secretary. 





W. T. Kennedy, Vice President. 
































: Don’t Waste Money in Your Pattern Shop. 
{THE GOBEILLE PATTERN CO., Cleveland. 
RNIX P fi For Drilling, Reaming, 
AS Tapping, Countersinking, 

7 
PHO ORTABLE : Etc. Guaranteed to De- 









velop More Power With 
Less Air than Any Other 
Tool on the Market. 


Power TOOLs. 









TWO SIZES: 
No. | Weghs 28 Pounds. 
No. 3 Weighs 38 Pounds. 


Send for Circular and List of 
Firms Using These Tools. 


EVERY CONCERN USING 
OPERATED BY THESE TOOLS SAVING 
BIG MONEY COMPARED 


Compressed Air, “108° with HAND LABOR. 


Patented Mar. 28, 93, April 30, ’95. 


Correspondence Solicited. 


C.H. HAESELER & CO. 


No. 100i HAMILTON STREET, PHILADELPHIA, PA. 





ARE YOU LOOKING 


FOR A CHANGE IN LOCATION? 


If you are not satisfied with your present site, 
or if you are not doing quite as well as you would 
like to, why not consider the advantages of a 
location on the Illinois Central R. R. or the Yazoo 
& Mississippi Valley R. R.2 These roads run 
through South Dakota, Minnesota, Iowa, Wis- 
consin, Illinois, Indiana, Kentucky, Tennessee 
Mississippi and L ousiana, and possess 


FINE SITES FOR NEW MILLS, 
BEST OF FREIGHT FACILITIES, 


CLOSE PROXIMITY TO 


COAL FIELDS AND DISTRIBUTING CENTERS 


INTELLIGENT HELP OF ALL KINDS, 
MANY KINDS OF RAW MATERIAL. 


For full information, write the undersigned for 
a copy of the pamphlet entitled 


100 cities WANTING INDUSTRIES 


and Towns 

This will give you the population, city and 
county debt, death rate, assessed valuation of 
property, tax rate, annual shipments, raw ma- 
terials, industries desired, etc. 

To sound industries, which will bear investiga- 
tion, substantial inducements will be given by 
many of the places on the lines of the Lilinois 
Central R. R., which is the only road under one 
management ‘running through from the North- 


Western States to the Gulf of Mexico. GEO. C. 
POWER, Industrial Commissioner I. C. R. R. 
Co., 506 Central Station, Chicago. I-2-’94 








fhe Industrial Centre of 2 


offers Free Factory Sites and other 
inducements. 

If you are seeking a new location it 
will pay you well to investigate the 
merits of our proposition. 


Chicago Heights Land Association 


M. H. KILGALLEN, Gen’! Mar. CHICAGO 





FOR 

ARTISTIC 
PRINTING 
WRITE 

THE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 
CLEVELAND. O. 
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FREY 


Roller Chains, Steel fone, 
Steel Cable and Special Chains 


-—F0OR—— 


ELEVATING 
wo CONVEYING 
MACHINERY 


POR HANDLING MATERIAL OF ALL KINDS 


POWER TRANSMISSION 
re 


SEK 


er; Os 


Wi CABLE 


. 
For long and short ¢ 
distance 












SEE 





CONVEYORS 


e Conveying. 


THE JEFFREY MFG.CO, ‘°° Wteshinaton st 











Columbus, Ohio. Send for Catalogue. 
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Ask Them, Man, Ask Them! 


If you don’t believe i’ 
The Rensselaer Mfg. Co., of Troy, N. Y., have the contracts for making the great 60-inch 
valves for the City of Allegheny, Pa. These valves are enormous, takes a whole car to hold 














one, and are most difficult castings to 





er cme 
— make. This young concern knocked out all! 


Nat the old established valve makers in getting 











1 <a 
angie 





a {el this contract, because at that time they were 




















q i) the only valve makers having Ridgway Cranes 


Ly EL (others have gotten them since.) A_ trade 





paper printed pictures of the valves and in 








e ai iaiacls letting Miso Manieiben. writing a description of the making of them to 


the editor, the Rensselaer Co. has this to say :— 


“Up to the present time we have 
made 15 of these pieces without the loss of a single. casting. 
We usethe Ridgway Balanced Steam-Hydraulic Crane in our 
Foundry and we attribute our success to the gentleness, ease 
and wonderful smoothness with which cian reluae: hangle 


difficult moulds of this discription.” 
This is only a side remark while talking about castings. You just ought to hear 


! ‘ 
sb sp <P * se 
* "s * oA) ~*~ 


this concern when they are talking about Cranes! 


Why, Foundryman, don't you know the Ridgway Crane 1s the most 
wonderful machine ever put in a foundry. 


With it the same moulders for the same wages can du 50 per cent 
more work than with any other Crane. 


You can just paralyze your competitor if your shop is equipped with Ridgway Cranes and 
his isnot. You can, if you want to, sell castings at what his cost him, and have a fair profit. 
Look at the shops all over the land putting in these cranes as fast as we can make them. Why 
are they doing it? Why is it that when a shop puts in one of these cranes all the foundries 
thereabouts get them? Why is it that all the foundries who put in this crane get the con- 
tracts when there is close figuring? Why is it that there has never been a foundryman 
in the market for cranes who, if he just took 
the trouble to investigate a little but has 
gotten this crane? Why is this? 


The Crane that can meet the exacting requirements of a 
Foundry is the Crane every wise man wants. 


Circular for the asking. 


"Please take the Elevator.” 
Ripcway & SON, 








Steam Hydraulic Elevator, also made dircet 


Direct Acting Steam-Hydraulic Elevator. COAT ESVI LLE, PA. Seng, SER. UREN cate Se, 
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Bucyrus Steam Shovel & Dredge Co, 


JOHN 8S. GEORGE and HOWARD P. EELLS, Receivers. 
STEAM SHOVELS Shovels. Special Shovels toorder. 
DREDGING MACHINES 
GOLD SAVING MACHINERY ppsissces sor disposatortaitings. 
WRECKING CRANES 
CENTRIFUGAL DREDGING PUMPS compound’or'tripte’engines.” 


SOUTH MILWAUKEE WIS. 
THE HOOVEN, OWENS & RENTSCHLER CO., Hamilton, O. 


Hamilton Corliss Engines. 
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More than 20 sizes in all types. Dipper, Elevator, 
Hydraulic, to suit any requirements. 


Hand or Steam, 5 to 35 tons capacity. Also Loco- 
motive Cranes and Pile-Drivers. 














Engines for Rolling Mills, 
Electric Railways and 
Electric Light. 





Engines of all Sizes and 
for all purposes. 





46 South Canal St., CHICAGO. 

39 and 41 Cortlandt St., NEw YorK. 

Lewis Block, PITTSBURGH, Pa. 

Room A, Laclede Building, St. Louis, Mo. 

c. C. MOORE & CO., SAN FRancisco, CAL, 


VULCAN IRON WORKS CO., The Little “Giant” 


TOLEDO, O., U. S.A. Railroad 
MANUFACTURERS OF Excavator. 


DREDCES AND EXCAVATORS. > — —— 


BOILER FRONTS and RAILROAD CASTINGS. 





















Our “Ciant” B Excavator, 


Weight 55 tons, capacity 2,500 cubic yards per day. 


Our “GIANT” C R. R. Excavator, weight 30 tons, capacity 1,500 cubic © 
yards per day. 


“Bee next issue. 


LOOK AT THIS! | = —_ ;' If you 












“ma desire fur- 
ther infor- 
mation, 
send for 
our circu- 
lar which 
goes into : 
h24 the sub- ‘gm > > 
=) ject with 
aa cogent reasoning, as well af 

scientifically, corroborated by 
w testimonials, any of which 
would convince a practical 
mechanic, but as “ seeing is 
believing,” send in your or- 
ders and save time. trouble and money by commencing the use of this known valuable COMPOUND at once. Canned in five-pound tins and 
packed in 100-pound eases, for Land Boilers, price $20 per case. Canned in one-pound tins and packed in 50-pound cases, for Locomotive Boilers, 
price $25 per case. 

Delivered free to any Railroad Station in the United States. Should we not be represented in your town, and should you be well up in the machinery 
line, we are looking for agents. 





The Empire Boiler CleaningCo., |9 Whitehall St., NEW YORK CITY. AND THEN AT THAT. 
Cleveland Agent—ALEX. C. BATES. 35 Wade Bidg., Cleveland, O. 
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MANUFACTURED BY 





$2) SAMUEL TRETHEWEY & CO., 
5S LIMITED. 
& |47thSt., PITTSBURG, PA. 
os ee, 

ROLL TURNING TOOLS. 








Is a sign of our progressive civilization. 


WE MAKE THEM, ALSO 


Wire Staples ad Barbed Sash Pins 


SALEM WIRE N NAIL CoO., 


Salem, Ohio. 











7 Automatic.* 


,PERFECTION PUMP REGULATOR.) EFFicient. \ 


ae 


PP 





It will control Feed Water Pump Automatically. 4 
a It will save largely in Fuel Consumption 
ap) It will veduce strain and prevent explosion. 
LWAYs It will minimize fluctuation in pressure. 
Ro 9 It will prolong Life of your Boilers 
ue e SPECIFY It will reduce Insuranc rs ; 
ERFECTION It is positive inits action. iS © 
‘J h\? It will save intime. fy ; 
’ | ai : 
wendntie D NN t will ease the mind Te 
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pore p> Vater fron Mors. if 
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Enporseo By Leapinc Encineers zr) 
Pump Manuracturers#’Suppty Houses. 
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? Feonomicac 
CAS OR 


POWER -CASOLINE. 


No Steam, Coal, Ash, Gauges, Engineer nor Danger. 


rooms tor } Can be Used in City or Country. 


horse’- power. 


THE OTTO CAS ENCINE WORKS, Inc. 


33d and Walnut Sts.,. PHILADELPHIA, PA. 
S. M. York, 42 S. Water St., Cleveland Agent. Over 45,000 Soid. 


WORLD’S FAIR AWARD. 


We are the only Steel Roofing Co. awarded Medal 
and Diploma for PATENT CAP ROOFING 
at World’s Columbian Exposition. ‘We are also 
large manufacturers of all styles of Mwral RooFINe, 


From 











Srpine, CEILING, ETC. eee 
List. Mention this paper. | 


SYKES*IRON & STEEL ROOFING CO., = Chicago and Niles, 0 


Patented:Nov. i4th, 1893.0 


Write: for:Samples —— 
and Discounts. 













EX 


Should use none but the BELDING PAT- 
ENT LEATHER FILLET, the only one 


MAKERS AND FOUNDERS made scientificaly correct. Quickly applied 


te any corner, straight surface, single or compound curves, wood or iron, without nails or clam 
Onee used, always used. Send sample order. Proper Discounts will be Allowed You. ai 


THE CANTON LEATHER FILLET CO., Canton, Ohio. | 


N. 








W. TAYLOR. H. H. CAMPBELL. ! 


Brightman Furnace Co. | 
648 Broadway, CLEVELAND, O. | 


SOLE MANUFACTURERS OF THE 


= Brightman Mechanical Stoker 


FOR STEAM BOILERS. 


i and the Best Device in the World for Preventing Smoke. 
2 Send for Catalogue “A”. 





The Wire Nail ‘Save ds per cent, of Your Coal Bill! 


‘‘ECONOMY IN FUEL.’’ 


The “Eureka” Fuel Economizer is a scientifical 
preparation which augments the intensity of coal 
and wood heat in the proportion of 33 per ceni. 

If the direction printed on each package is 
carefully observed, the Eureka Coal Economizer 
will give to any ordinary or middling coal the 
same value as that of superior quality. 

The ‘ Eureka” Fuel Economizer prevents the 
shoots, the cinders and the formation of smoke, 
which may spoil, in an apartment, so many 
valuable articles, such as curtains, paintings, etc. 

The “Eureka” burns any kind of gas which 
might destroy the breathable air; apart- 
ments and factories in which it is ustd are 
consequently more healthy and comfortable. In 
less than five minutes, one can obtain a very 
brisk fire which will last 30 hours without being 
stirred up and without any addition of fresh coal. 
Hence an ECONOMY OF COAL, WORK AND MONEY. 

The ‘‘Eureka’’ Economizer produces a heat 
more soft and more concentrated. package 
is sufficient for treating a ton of coal 

We guarantee that our preparation ‘produces no 
injurious effect on the health, and does not affect 
in any way stoves, ranges, grates, etc. 

The “Eureka” Fuel Economizer is sold in 
packages at 25 cents. 

Large consumers can obtain this product,which 
we do not hesitate in terming ‘‘ marvelous ”’ at 
much more reduced prices. 

_ counterfeiter shall be dea't with according 
to law 

The moderate price of our product is at the 
reach of anybody who wants to tryit. It is for 
the same reason that we have decided to send it 
direct on the receipt of 25 cents. 

To try it is to be convinced that our product is 
a triumph of Science. 


25 cents each package, sent free of charge. 


AMERICAN EUREKA FUEL ECONOMIZER C0. 


1180 Broadway, NEW YORK. 








ONE YEAR, $3, 
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Write for Estimates on all kinds of Engravings, 


ng Electric Torches, 


For GASOLINE or OIL. 


Especially adapted 
for DOCK and out- 
door use, as well as 
for lighting manufact- 
uring establishments, 
such as Rolling Mills, 
Foundries, Machine 
Shops, Engine rooms, 
etc., etc., being a 
















Convenient 
Portable, 
Brilliant 

Light. 


Sole 
manufacturers 


‘Dangler Stove ¢ Manufacturing Co, 


Cleveland, O. 
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{ The Shaw Electric Grane Co. 


BUILDERS OF THE 


Celebrated Shaw 
THREE MOTOR ELECTRIC 


Traveling Cranes | 











i ‘i 
is the only Crane to be | i i 


ART 
CONSIDERED or USED like 
IT IS A FACT, 


In every instance where the 


SHAW CRAN E is used and tested in 


comparison with other makes 


It is Demonstrated that the Shaw Cranes 


DO THE WORK MORE PROMPTLY, ARE 
MORE EASILY HANDLED, AND COST A 
GREAT DEAL LESS TO OPERATE AND MAINTAIN. 


MANNING, MAXWELL & MOORE, 


SOLE ACENTS, 
Nos. Ill and 113 Liberty St., NEW YORK. 


PITTSBURC, PA., No. 424 Telephone Bidg. CHICACO, ILL., No. 60 S. Canal St. 


y, 


The . (3) Motor Crane 
a 











or 8 i om’ 


iets PE, AOE aa j 


et: Te See Gaees 


Oat 
NOR 


Seth way 












EACHING with its 7,966 
miles of road the famous 
Water Powers, Coal Fields, 


saeethk cans 
yon Or ane, Haan cocccees Railway 


Soft Lumber Districts located a 
Dakota, North Dakota. Nebraska and Wyoming, Pt by $ Manufacturers contemplating moving or 
traffic arrangements with other railways, 7,350 stations @ establishing branch factories in the West 
te 
$ 




















located on 41,000 miles of railroad (one-ninth of the are requested to inquire what we can offer 
4 entire railroad mileage of the world, and one-fourth of them before locating elsewhere. 

the railroad mileage of the United States), has on its 

line more industries than any other western railroad. 


H. R. MCCULLOUGH, 


GENERAL FREIGHT AGENT. 
CHICAGO. 
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TRIED BY FIRE! 


The only Cupola Block which gives absolute satisfac- 
tion. It is practically indestructible. We have a testimonial 
—_ the inventor of the Colliau Cupola, recommending it 

“the best.”’ 

We have them in stock, made to fit any shell. The use of 
this block means a close, compact wall with few joints, and a 
great saving in both labor and material. Standard size fire 
brick from same clay. 











“EVERYTHING FOR A FOUNDRY.” 





Write for One of our Hat Calendars. 


F. B. STEVENS, 
13 Atwater Street, West. DETROIT, MICH. 


IMPROVED SAND BLAST APPARATUS, 


—MATHEWSON’S PATENT—— 


For Cleaning Castings, Forgings, etc 


By the use of common, sharp, dry sand, and with a com- 
pressed air pressure of 15 lbs., this Apparatus will 
Clean all forms of castings more thoroughly 
than is possible by hand, for half the total cost, 
and in a space of time that cannot be conceived 
until the machinery has been seen in actual 
, operation. For small castings a special tumbling 
“ barrel is worked in connection with the Sand 





om 





























Blast Apparatus. For further particulars apply to 
WARD «& NASH, Agents, 
23-25 Purchase St., Boston. 35-37 South Canal St., Chicago. 
Wyitiomy Homey Equipment Co 
1522 Monadnock Block, Works: HARVEY, 
CHICAGO. CHICAGO SUBURB. 








We make all types of TRAVELING and CIB CRANES 
for all Purposes. Send for Circular. New Designs. 





Remember us when you need a Cupola. 


TME “WMITING” 
Ladies, Elevators, Air Hoists, etc. 


Send for Circulars. 


be W KN ICGHT & SO N Manufacturers of PATTERN LETTERS 
* a * For use of Foundrymen to put on patterns for castings. Brass 
Letters for sweating on metal patterns. This is the only 


SENECA FALLS, .° ¥. practical method of lettering metal patterns. Also Branding 
4 letters for making Iron and Copper Brands. Numbering Plates 
and Numbers for Church Pews, Post Office Boxes, Doors, etc. 


Send for Illustrated Price List, mailed free. 


H.W. KNICHT & SON, 


Drawer 1126. Seneca Falls, N. Y. 














qnlitiy, 
* 
ALL 





a 








og PS E PLATES 


Pays special attention to 


The Tron Trade Review = sis: [fl sxe hadss 
wes S Maal NCRAVING CO. 


58 FRANKFORT ST 
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warren a 'SECOND-HAND MACHINERY ! 


JESSOP S STEEL Tools, Drills, Dies, etc.| is:ssasscesersase 


16x6 Flather ee Lathe, with Turret on Shears. 














Established over a Century ago. Manufactory, SHEFFIELD, ENGLAND. ise he earth reg 
18x8 Hendey Lathe. 
CHIEF AMERICAN OFFICE, 9: JOHN ST... NEW YORK. 12x4 Speed Lathe and Slide Rest. 
WM. JESSOP & SONS, Limited. Par Lodge & Davis Hand Fox Lathe and Slide 


est. 
“ Medal—World’s Columbian Exposition, 1893.” | 27x14 New Haven Lathe and Chuck. 
3 ; ; , 60” Henley Pulley Lathe. 
All sizes carried in stock by The W. Bingham Co., Cleveland, Ohio. 26” Pratt & Whitney Chucking Lathe. 


LAMAES = 


The Wright Lathes. No. 1 Garvin Milling Machine. 
Steel Stamps and Stencils. _ OR ol I.E: 
A & 


2 Spindle Profiling Machine. 
24’ Hendey Shaper. 
32’x32’x8’ NewHaven Planer, good as new. 
NLEHARTY, J. H. & Co., Rubber Stamps, 
Seals, Stencils, Automatic Check Punches 
and Numbering Machines. 92 Seneca St. A n j ron Ro of 
a 


a D. W. Pond Planer, two heads, in fine 
order. 
32”x32"x12’ L. W. Pond Planer. 
JOHN ADT & SON We have on hand for immediate delivery, an 
9 |iron roof tai! 3” wide out to out by 220 long, 
which until lately has been used over a Foundry. 








4 Spindle Gang Drill, power feed, shop worn. * 

5 Spindle Garvin Drill, good as new. 

6 Spunte Garvin Drill, good as new. 

40 New Haven Drill, good as new, 

Ferracute Double Action Drawing Press, shop 
worn. 

Gould & Eberhardt 36” Automatic Gear Cutter. 

No. 1 Giant Key Seater. 

Send for photographs and descriptions of the above tools. Send 
for our catalogue of Bicycle Machinery. 


PRENTISS TOOL & SUPPLY CO. 


62-64 So. Canal St., CHICACO, ILL. 
115 Liberty St., NEW YORK. 





*243141(a4) poustsoq 











Built (W)right. 














A] 1 Tor x _ I 
F. B.S HUSTER 9 P1 Op. It is in good condition. The roof covering, which . . 
New Haven, Conn. will be new, can be supplied to suit the require- The Industrial Centre of Chicago 
dchieiiiiniindl ments of the purchaser. The length of roof can 
4 ; ; offers Free Fact i 
EXPERIENCE, ee ee Moc oe 


the greatest of all teachers, is now required by If you are seeking a new location it 


all Manufacturers in this modern age of Shiffler Bridge Com pa ny will pay you well to investigate the 


manufacture. : eae 
merits of our proposition. 


is is what we pride ourselves in. We are 
PP gent Rie of Wire Straightening and Cut. PITTSBURCH, PA. Chicago Heights Land Association 
Business For Sale. | 4.1. xicaccen, cent mor CHICAGO 





ting Machinery, and our experience in the manu- 
facture of special machinery and tools for Hard- 
ware, Bicycle and sheet metal workers is 





unsurpassed. . : : We hereby offer for sale our entire business 
As designers and manufacturers of Blank- plant, including real estate, tools and fixtures, 
ing, Drawing, Combination, Sub-press, Stamp- | stock on hand, etc. 


ing Dies, and Special Tools we are at the head. 
Any one manufacturing articles made from 
malleable and gray iron casting, that can be 


The real estate consists of about seven lots on 
South side of Market street, Corning, N. Y., each 
21 ft. x 7oft. and six lots on North side of Erie 


made of sheet steel, or are anticipating the : : | 

manufacture of any kind of sheet metal goods avenue, each 21 ft. x 100 feet. All nearly covered 
ill t se sfit by r experience with substantial brick buildings and comprising 

will benefit by our ex} ; i ch “~~ a complete machine shop, smith shop, foundry 
Write us and we will gladly furnish any in- | and boiler shop. 


formation in regard to the making of articles The machinery and tools are all in complete 
made from Sheet Steel, Brass, Bronze or Alumi working order 
nium requiring Blanking, Drawing, Stamping, é . ‘ 
Polishing, Plating and Japanning, as our expe- All will be sold at a very reasonable price. 

A fine opportunity is here offered for one or 
more young men to engage in a business both 
useful and profitable. 


N. B. In PRESTON & HEERMANS, 
Corning, N. Y., Nov. 18, 1895. 


rience in this line covers a vast field. 
Correspondence solicited. Give us a trial and 
be convinced. 





addressing 





be sure WA7 AIN' TED. 
and The undersigned, having a large and well 
equipped plant with ample capital, desires to 
mention take up the manufacture of some special line of 
‘hy work, such as electrical apparatus or special en- 
q Dept. C. gines adapted for the same or for any other large 

vcawe 1 work in the engineering line. Address 
Automatic Wire Straightening and Cutting Machine. COLUMBUS MACHINE COMPANY, 





Columbus, Ohio. 





a Pays special attention to 
iron ore, blast furnace, 
The Iron Trade Review rolling mill, foundry and : 
Por yer $300. | PLANERS, MILLING 
MACHINES, DRILLS, 


DIAMOND GRINDER, NO. 6 TURRET MACHINES, 


AND 
Carries two Wheels 16” in Diameter, Weighs 500 Ibs. MACHINE TOOLS. 


Full particulars furnished on application. 
Cos A LARCE STOCK 


e vw. ® At low prices always on hand at 
iia ond acl p (0 HILL, CLARKE£ CO. 
ean Machinery Merchants, 
Providence, R. 1., and Ghicago, Ill, [15° over st. pep et nei 


BOSTON. CHICAGO, 
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BUYERS’ DIRECT 





Advertising Novelties— 

United States Mailing Co., Cleveland, 0. 
Analytical Chemists— 

Dickman & MacKenzie, Chicago, Il. 

F. A. Emmerton, Cleveland, O. 

Sharpless & Winchell, Minneapolis, Minn. 

Potter & Hollis Fdy. Co., Chicago, I11. 
Aati-Friction Metal— 

Cc. H. Besly & Co., Chicago, Ill. 

North American Metaline Co., Brooklyn, N. Y. 
Babbitt Metai— 

Cc. H. Besly & Co., Chicago, Il. 
Barrows— 

Akron Cultivator Co., Akron, O. 

Lansing Wheelbarrow Co., Lansing, Mich. 
Belting— 

C. H. Besly & Co., Chicago, Il. 
Belt Fasteners— 

Clafien Mfg. Co., Cleveland O. 
Blacksmith and Carriage Supplies— 

Weber & Co., Cincinnati, O. 

G. B. Schulte Sons Co., Cincinnati, O. 

C. H. Besly & Co., Chicago, Ill. 
flowers— 

Buffalo Forge Co., Buffalo, N. Y. 

B. F. Sturtevant Co., Boston, Mass. 

American Blower. Co., Detroit, Mich. 
svilers and Boiler Attachments— 

Wm. B. Pollock & Co., Youngstown, O. 

Lane & Bodley Co., Cincinnati, O. 

S. Freeman & Sons Mfg. Co., Racine, Wis. 
fH. E. Collins & Co., Pittsburg, Pa. 

Enterprise Boiler Co., Youngstown, O. 

The Edward P. Allis Co., Milwaukee, Wis. 

The Hooven, Owens & Rentschler Co. 

L. M. Moyes. Philadelphia, Pa. ; 

Willis Shaw, 416 N. Y. Life Bldg., Chicago. 

W. D. McNaull & Co., Cleveland. é 

Fulton Steam Boiler Wks. & Fdy., Richmond, 


Ind. 
The Hazelton Boiler Co.; New York. ~ 


The Stirling Co., Chicago, Ill. 
Boiler Covering— _ 
C. H. Besly & Co., Chicago, I°1. 
Boiler Compounds— 
Empire Boiler Cleaning Co., New York City. 
Boiler Fronts and Fittinges— 
Vulcan Iron Works Co., Toledo, O. 
Boiler Tubes— 
S. Fix Sons, Cleveland. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Boring and Turning Mills— 
H. Bickford, Lakeport, N. H. 
Brass Founders— 
Wm. Holland, Chicago, Ill. 
Buildings (Steel Frame.)— 
f Wm.B Scaife & Sons, Pittsburg, Pa. 
Carbon Points— 
Jeffrey Mfg. Co., Columbus, O. 
Charging Barrows— 
Akron Cultivator Co., Akron, O. ; 
Lansing Wheelbarrow Co., Lansing, Mich. 
Chemists— 
Dickman & MacKenzie, Chicago, III. 
F. A. Emmerton, Cleveland,O. _ - 
Sharpless & Winchell, Minneapolis, Minn. 
Chilled and Sand Rolis— 
The Lioyd-Booth Co., Youngstown, O. 
Wm. Tod & Co., Youngstown, O. 
Totten & Hogg I. & S. F’dry Co., Pittsburg, Pa. 
Coal and Coke— 
Forster, Hawes & Co., Chicago, Ill. 
Cc. K. Pittman, Chicago, Il. 
W. H. Coffman Coke Co., Bluefield, W. Va. 
Contractors’ Supplies— : 
Willis Shaw, 416 N. Y. Life Bldg., Chicago. 
Corrugated Iron— 
Wm. B. Scaife & Sons, Pittsburg; Pa. 
Conveyors— 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
Link Belt Machine Co., Chicago, I11. 
Copper Steam Pipes— 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


Cranes and Derricks— 

Whiting Foundry Equipment Co., Chicago, Il. 

Wm. Tod & Co., Youngstown, O. 

American Hoist & Derrick Co., St. Paul, Minn. 

Willis Shaw, 416 N. Y. Life Bldg., Chicago. 

Craig Ridgway & Son, Coatesville, Pa. 

Marion Steam Shovel Co., Marion, O. 

Shaw Electric Crane Co., Muskegon, Mich. 
Cupolas— 

Whiting Foundry Equipment Co., Chicago, I)1. 
Deck Engines— 

Vulcan Iron Works Co., Toledo, O. 

W. A. Crook & Bro’s Co , Newark, N. J. 

American Hoist & Derrick Co., St. Paul, Minn. 
Derrick Castings— 

American Hoist & Derrick Co., St. Paul, Minn. 

Willis Shaw, 416 N. Y. Life Bldg., Chicago. 
Dies— 

Toledo Machine & Tool Co., Toledo, O. 

Cady Mfg. Co., Cleveland, O. 


Ditching Machinery 
Vulcan Iron Works Co., Toledo, O. 


ORY OF IRON AND STEEL TRADES. 


rill Presses— 


Prentiss Tool & Supply Co., Chicago, Ill. 
Hill, Clarke & Co., Chicago, Il. 

Lodge & Shipley Machine Tool Co., Cincinnati. 
C.H. Besly & Co., Chicago, Il. 

U. Baird Machinery Co., Pittsburg, Pa. 

brop Presses— 


Toledo Tool & Machine Co., Toledo, O. 

Cady Mfg. Co., Cleveland, O. 

Bertsch & Co., Cambridge City, Ind. 

C. H. Besly & Co., Chicago, Il. 
Dredges— 

Vulcan Iron Works Co., Toledo, O. 

American Blower Co., Detroit, Mich. 
Dry Kilns— 

American Blower Co., Detro t, Mich. 
Kave Troughs and Conductors— 

Berger Mfg. Co., Canton, O. 
Kmery and Corundum Wheels— 

J. Wendell Cole, Columbus and Chicago. 

The Tanite Co., Stroudsburg, Pa. 

Sterling Emery Wheel Mfg. Co., Tiffin, O. 
Emery Wheel Machinery— 

J. Wendell Cole, M. E., Columbus, O., or Chi- 
cago, Ill. 

C. H. Besly & Co., Chicago, I11. 

Sterling Emery Wheel Mfg. Co., Tiffin, O. 

Diamond Machine Co., Providence, R. I. 
Engineers and Contractors— 


John Fraser, Chicago, Ill. 
Potter & Hollis Engineering Co., Chicago, Ill. 





Engineers’ Supplies— 
C. H. Besly & Co., Chicago, / 11. 
Engineers’ Specialties— 
Empire Boiler Cleaning Co., New York City. 




















Engravers and Electrotypers— 
~ Electrotype & Engraving Co., Cleve- 
land. 


National Engraving Co., Cleveland. 
Engines (Gas)— 
Otto Gas Engine Works, Philadelphia, Pa. 
Newell Bros., Cleveland, O. 
Lambert Gas & Gasoline Engine Co., Indian- 
apolis; Ind. 
Foos Gas Engine Co., Springfield, O. 
Engine Packing— 
C. H. Besly & Co., Chicago, I11. 
Engines (Steam)— 
Wm. Tod & Co., Youngstown, O. 
Totten & Hogg I. & S. F’dry Co., Pittsburg, Pa. 
Lane & Bodley Co., Cincinnati, O. 
Westinghouse Machine Co., Pittsburg, Pa. 
B. F. Sturtevant Co., Boston, Mass. 
The Edward P. Allis Co,, Milwaukee, Wis. 
The Hooven, Owens & Rentschler Co. 
American Hoist & Derrick Co., St. Paul, Minn. 
Willis Shaw, 4:6 N. Y. Life Bldg., Chicago. 
W. G. & G. Greenfield, East Newark, N. J. 
Valley Iron Works, Williamsport, Pa. 
American Blower Co., Detroit, Mich. 
Exhaust Heating Apparatus— 
B. F. Sturtevant Co., Boston, Mass. 
American Blower Co., Detroit, Mich. 
Factory Sites— 
Chicago Heights Land Association, Chicago. 


Fans— 
Buffalo Forge Co., Buffalo N. Y. 
B. F. Sturtevant Co., Boston, Mass. 
American Blower Co., Detroit, Mich. 


Files, Makers of— 
KH. K. Morris & Co., Cincinnati, O. 
C. H. Besly & Co., Chicago, I11. 

Fillets— 
Canton Leather Fillet Co., Canton, O. 

Fire Brick and Clay— 
J. V. Rose, Sharon, Pa. 
Union Mining Co., Mt. Savage, Md. 
Westmoreland Fire Brick Co., Pittsburg, Pa. 
Oak Hill Fire Brick & Coal Co., Oak Hill, O. 
American Fire Brick & Clay Co., Mineral Point, 


Ohio. 
Reese, Hammond & Co., Bolivar, Pa. 
Clearfield Fire Brick Co., Clearfield, Pa. 
Stowe, Fuller & Co., Cleveland, O. 
Dover Fire Brick Co., Cleveland. 
F. B. Stevens, Detroit, Mich 
Garden City Sand Co., Chicago, III. 
Fire Proof Covering— 
C. H. Besly & Co., Chicago, II1. 
Foot and Power Lathes— 


Prentiss Tool & Supply Co., Chicago, Il. 

Hill, Clarke & Co., Chicago, Ill. 

Lodge & Shipley Machine Tool Co., Cincinnati. 
Foundries— 

Whiting Foundry Equipment Co., Chicago, III, 

Taylor & Boggis Foundry Co., Cleveland, O. 

Wm. Tod & Co., Youngstown, O. 

S. Freeman & Sons Mfg. Co., Racine, Wis. 

Vulcan Iron Works Co., Toledo, O. 

Kurtz & Buhrer Foundry Co., Chicago, Ill. 

The Hooven, Owens & Rentschler Co. 

Fulton Steam Boiler Wks. & Fdy., Richmond 
Ind. 

W. A. Jones Foundry Co., Chicago. 

Hamilton Fdy. & Machine Co., Hamilton, O. 

Link Belt Machine Co., Chicago, I]. 

Potter & Hollis Fdy. Co., Chicago, I11. 
Foundry Supplies— 

~ eae Fire Brick & Clay Co., Mineral Point, 
Ohio. 

Clearfield Fire Brick Co., Clearfield, Pa. 

Ohio Sand Co., Conneaut, O. 

Ward & Nash, Chicago, Il. 


Whiting Foundry Equipment Co., Chicago, Ill. 
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| F. B. Stevens, Detroit, Mich. 
| 


Craig Ridgway & Son, Coatesville, Pa. 
H. W. Knight & Son, Seneca Falls, N. Y. 
Garden City Sand Co , Chicago, Il. 
Dangler Stove & Mfg. Co., Cleveland, O. 
Tabor Mfg. Co., New York City. 
Forgings— 
Cleveland City Forge & Iron Co., Cleveland 
American Smokeless Furnace Co., Cleveland, O. 


Furnaces— 
Brightman Furnace Co, Cleveland, O. 
American Smokeless Furnace Co., Cleveland, O. 
Furnace Linings— 
Union Mining Co., Mt. Savage, Md. 
American Fire Brick & Clay Co., Mineral Point, 
Ohio. 
Fuel Oil Burners— 
Thurman Fuel Oil Burner Co., Indianapolis, Ind 
Galvanizers— 
Cleveland Gaivanizing Works, Cleveland, O. 
Pittsburg Steel & Iron Mfg. Co., Pittsburg, Pa. 
Grindstones— 
C. H. Besly & Co., Chicago, Il. 
Graphite Paint— 
Jos. Dixon Crucible Co., Jersey City N. J., 
Gray Tron Castings— 
Hamilton Fdy. & Machine Co., Hamilton, O. 
Taylor & Boggis Foundry Co., Cleveland, O. 
Kurtz & Buhrer, Foundry Co., Chicago, II]. 
W.A. Jones Foundry Co., Chicago, Il. 
Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., Dayton, O. 
Willis Shaw, 416 N. Y. Life Bldg., Chicago. 
Heatirg and Ventilating Apparatus— 
American Blower Co., Detroit, Mich. 


Heavy Hardware— 
E. K. Morris & Co., Cincinnati, O. 
C. H. Besly & Co., Chicago, Ill. 
Hoisting and Conveying Machinery— 
W. A. Crook & Bro’s Co., Newark, N. J. 
American Hoist & Derrick Co., St. Paul, Minn. 
Willis Shaw, 416 N. Y. Life Bldg., Chicago. 
Link Belt Machine Co., Chicago, Ill. 
Hoisting Blocks— 
Moore Mfg. & Foundry Co., Milwaukee, Wis. 
American Hoist & Derrick Co., St. Paul, Minn 
Hoisting Engines— 
Vulcan Iron Works Co., Toledo, O. 
W. A. Crook & Bro’s Co., Newark, N. J. 
The Edward P. Allis Co., Milwaukee, Wis. 
American Hoist & Derrick Co., St. Paul, Minn, 
Willis Shaw, 416 N. Y. Life Bldg., Chicago. 


Injectors— 
C. H. Besly & Co., Chicago, I11. 
Insurance Companies— 
Hartford Steam Boiler I. & I. |\Co., Hartford, Ct. 


Iron Buildings— 
Shiffler Bridge Co., Pittsburg, Pa. 


Iron Nails and Steel— 
Weber & Co., Cincinnati, O. 
Bethlehem Iron Co., South Bethlehem, Pa. 
C. H. Besly & Co., Chicago, I]. 
Iron and Steel Roofing— 
Sykes Iron & Steel Roofing Co., Niles, O. 
Berger Mfg. Co., Canton, O. 
Willis Shaw, 416 N. Y. Life Bldg., Chicago. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
Atna-Standard Iron & Steel Co, Bridgeport, O. 
Iron Ore, Bar and Pig Iron— 


Pittsburg Steel & Iron Mfg. Co., Pittsburg, Pa. 
Oglebay, Norton & Co., Cleveland. 
Condit-Fuller Co., Cleveland. 

EK. C. Pope, Cleveland. 

Forster, Hawes & Co., Chicago, Ill. 

Central Iron & Steel Co., Brazil, Ind. 

Junction Iron & Steel Co., Mingo Junction, O. 
Ajina-Standard Iron & Steel Co., Bridgeport, O. 


Iron Working Tools— 


Cleveland Twist Drill Co., Cleveland, O. 

Prentiss Tool & Guagety Co., Chicago, Il. 

‘Toledo Machine & Tool Co., Toledo, O. 

H. Bickford, Lakeport, N. H 

Hill, Clarke & Co., Chicago, I1l. 

Lodge & Shipley Machine Tool Co., Cincinnati. 

C. H. Besly & Co., Chicago, II1. 

Armstrong Bros. Tool Co., Chicago, Ill. 

Willis Shaw, 4:6 N. Y. Life Bldg., Chicago. 

John Adt & Son, New Haven, Conn. 

Diamond Machine Co, Providence, R. I. 

Bement Miles & Co., Philadelphia, Pa. 

U. Baird Machinery Co., Pittsburg, Pa. 

The Wright Co., Lowell, Mass. 

C. H. Haeseler & Co., Philadelphia, Pa. 

The LL. S. Starrett Co., Athol, Mass. 
Link Belting— 


The Jeffrey Mfg. Co., Columbus, O. 

Link-Belt Machinery Co. Chicago, III. 
Lathes— 

Prentiss Tool & Supply Co., Chicago, I11. 

Hill, Clarke & Co., Chicago, I11. 

Lodge & Shipley Machine Tool Co., Cincinnati. 

U. Baird Machinery Co., Pittsburg, Pa. 

The Wright Co, Lowell, Mass. 
Machinists’ Tools and Supplies— 


Prentiss Tool & Supply Co., Chicago, III. 
H. Bickford, Lakeport, N. H. 

Hill, Clarke & Co., Chicago, Ill. 

C. H. Besly & Co., Chicago, Il. 
Armstrong Bros. Tool Co., Chicago, Il. 
Diamond Machine Co., Providence, F.. I. 
U. Baird Machinery Co., Pittsburg, Pa. 
The L. S. Starrett Co., Athol, Mass. 
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TESTING ROOM. 


All Westinghouse Engines 


FROM THE 


5H. P. ‘‘ Junior’’ and ‘‘ Standard ”’ 


TO THE 
700 H. P. Compound 


ARE SUBJECTED TO 


Rigid Mechanical 


and Economy Tests 


BEFORE LEAVING THE FACTORY! 





If this subject is of interest, we will send you 


a little circular which explains it more fully. 





—THE— 


WESTINGHOUSE 


MACHINE CO., 


Pittsburg, Pa., U. S. A. 





Bertsch & Co., Cambridge City, Ind. 
Lodge & Shipley Machine Tool Co., Cincinnati. 
C. H. Haeseler & Co., Philadelphia, Pa. 


Machine Screws— 


Illinois Screw Co., Chicago, I11. 
C. H. Besly & Co., Chicago, I11. 


Machine Shops— 


Toledo Machine & Tool Co., Toledo, O. 
Hamilton Fdy. & Machine Co., Hamilton, O. 


Magnesia Covering— 

C. H. Besly & Co., Chicago, Ill. 
Manufacturers’ Advertising— 

United States Mailing Co., Cleveland, O. 
Mechanical Engineers— 

John Fraser, Chicago, I11. 
Metal Saws— 

Q. & C. Co., Chicago, Ill. 
Milling Machines— 

Prentiss Tool & Supply Co., Chicago, Ill. 


Hill, Clarke & Co., Chicago, Lil. 
Lodge & Shipley Machine Tool Co., Cincinnati. 


Mining Machinery— 
Bucyrus Steam Shovel & Dredge Co., Bucyrus, O. 
Vulcan Iron Works Co., Toledo, O. 
C. H. Besly & Co., Chicago, Ill. 
W. A. Crook & Bro’s Co., Newark, N. J. 
The Edward P. Allis Co., Milwaukee, Wis. 
American Hoist & Derrick Co., St. Paul, Minn. 
Willis Shaw, 416 N. Y. Life Bldg., Chicago. 
Link-Belt Machinery Co., Chicago, I11. 
Moulding Sand— 
Ohio Sand Co., Conneaut, O. 
Molding Machines— 
Tabor Mfg. Co., New York City. 
Nickel— 


Canadian Copper Co., Cleveland, O. 


Oil Cups— 

C. H. Besly & Co., Chicago, I11. 
Oil Pumps— 

C. H. Besly & Co., Chicago, Ill. 
Ore Crushers— 


The Edward P. Allis Co., Milwaukee, Wis. 
American Hoist & Derrick Co., St. Paul, Minn. 


Packing— 

C. H. Besly & Co., Chicago, Il. 
Paint— 

Iron Clad Paint Co., Cleveland. 

Jos. Dixon Crucible Co., Jersey City, N. J. 
Pattern Letters— 

H. W.Knight & Son, Seneca Falls, N. Y. 
Pattern Leather Fillet— 

Canton Leather Fillet Co., Canton, O. 
Pattern Works— 

Gobeille Pattern Co., Cleveland, O. 


Perforated Sheet Metal— 
Harrington & King Perforating Co., Chicago, I] 
Aitchison Perforated Metal Co., Chicago. 
Pipe Covering— 
C. H. Besly & Co., Chicago, Ill. 
Planers— 
Prentiss Tool & Suess Co., Chicago, I11. 
Hill, Clarke & Co., Chicago, Ill. 
Lodge & Shipley Machine Tool Co., Cincinnati. 
U. Baird Machinery Co., Pittsburg, Pa. 


Plates— 
Pittsburg Steel & Iron Mfg. Co., Pittsburg, Pa 


Plumbers’ and Gas Fitters’ Supplies— 
C. H. Besly & Co., Chicago, Ill. 

Portable Drills— 
C. H. Haeseler & Co., Philadelphia, Pa. 





Portable Forges— 
Buffalo Forge Co., Buffalo, N. Y. 
Cady Mfg. Co., Cleveland, O. 
C. H. Besly & Co., Chicago, Il. 
B. F. Sturtevant Co., Boston, Mass. 


Presses— 

Toledo Machine & Tool Co., Toledo, O. 

Cady Mfg. Co., Cleveland, O. 

Bertsch & Co., Cambridge re Ind. 

C. H. Besly & Co., Chicago, Iil. 
Pulleys— 

W. A. Jones Foundry Co., Chicago, IIl. 

Link-Belt Machinery Co, Chicago, Ill. 
Pulley Blocks— 

Moore Mfg. & Foundry Co., Milwaukee, Wis. 

American Hoist & Derrick Co., St. Paul, Minn. 

Willis Shaw, 416 N, Y. Life Bldg., Chicago. 
Pumps (Steam)— 

W. G. & G. Gteenfield, East Newark, N. J. 

Battle Creek Steam Pump Co., Battle Creek, 
Mich, . 

Deming Co., Salem, O. 

The Edward P. Allis Co., Milwaukee, Wis. 

Willis Shaw, 416 N. Y. Life Bldg., Chicago. 
Pump Regulators— 

Valley Iron Works, Williamsport, Pa. 
Pyrometers— 

Edward Brown, Philadelphia, Pa. 

August Zaubitz, New York City. 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleveland. 
Rock Breakers— 

American Hoist & Derrick Co., St. Paul, Minn. 
Rolling Mill Machinery— 

The Lloyd-Booth Co., Youngstown, O. 

Totten & Hogg I. & S. F’dry Co., Pittsburg, Pa. 
Rolls— 

Samuel Tretheway & Co., Pittsburg, Pa. 
Roofing (felt)— 

Consolidated Roofing Works, Columbus, O. 
Roofing Plates— 

Morton Tin Plate Co., Cambridge, O. 
Sand and Chill Rolls— 

The Lloyd-Booth Co., Youngstown, O. 
Sand Blast Machines— 

Ward & Nash, Chicago, III. 
Saws— 

Peter Gerlach & Co., Cleveland. 
Schools— 

International Correspondence Schools, Scran- 
ton, Pa. 
Screens for Coal Ore, Etc. 

Robt. Aitchison Perforated Metal Co., Chicago. 

Harrington & King Perforating Co., Chicago. 
Scrap Iron & Steel— 

Klein & Cohn, Cincinnati, O. 
Screws— ‘ 

Illinois Screw Co., Chicago, Ill. 

C. H. Besly & Co., Chicago, Fil. 
Second-Hand Machinery— 

Prentiss Tool & Supply Co., Chicago, Ill. 

Hill, Clarke & Co., Chicago, Ill. 
Shearing and Punching Machinery— 

Bertsch & Co., Cambridge City, Ind. 

Toledo Machine & Tool Co., Toledo, O. 

Cady Mfg. Co., Cleveland, O. 

Long & Allstatter Co., Hamilton, O. 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland. 

Berger Bros., Philadelphia, Pa. 

Aitna-Standard Iron & Steel Co., Bridgeport, O. 
Smoke Consumers— 

American Smokeless Furnace Co., Cleveland, O. 

Brightman Furnace Co., Cleveland, O. 
Special Machinery— 

Toledo Machine & Tool Co., Toledo, O. 

Cady Mfg. Co., Cleveland, O. 





Stacks— 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
Stamping and Punching— 
Cady Mfg. Co., Cleveland, O. 
Steam Boiler Inspectors — 
Hartrord Steam Boiler Inspection & {nsurance 
Co., Hartford, Conn. 
Steam Pipe and Boiler Covering— 
C. H. Besly & Co., Chicago JI! 
Steam Packing— 
C. H. Besly & Co., Chicago, Il. 
Steam Shovels and Dredges— 
Bucyrus Steam Shovel & Dredge Co., Bucyrus, O 
Vulcan Iron Works Co., Toledo, O. 
Steam Specialties— 
C. H. Besly & Co., Chicago, Il. 
Steel— 
Wm. Jessop & Sons, Ltd., New York, N. Y. 
Steel Castings— 
Wm. Jessop & Sons, Ltd., New York, N. Y. 
The Johnson Co., Johnstown, Pa. 
Potter & Hollis Foundry Co., Chicago, I1l. 
Steel Knives— 
Samuel Tretheway & Co., Pittsburg, Pa. 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland. 
Bethlehem Iron Co., South Bethlehem, Pa. 
Steel Stamps and Stencils— 
J. H. Fleharty & Co., Cleveland. 
Steel Tanks— 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
Turnbuckles— 


Cleveland City Forge & Iron Co., Cleveland. 

Central Iron & Steel Co., Brazil, Ind. 
Tanks— 

S. Freeman & Sons Mfg. Co., Racine, Wis. 

Enterprise Boiler Co., Youngstown, O. 

Wm. B. Scaife & Sons, Pittsburg, Pa. 
Telephones— 

Union Electric Co., Cleveland, O. 

Universal Telephone Co., Indianapolis, Ind. 
Tinning Machinery— 

The Lloyd-Booth Co., Youngstown, O. 
Tin Plate— 

Gummey, McFarland & Co., Philadelphia, Pa. 

Morton Tin Plate Cc., Cambridge, O. 

Atlanta Steel & Tin Plate Co., Atlanta, Ind. 

Ajtna-Standard Iron & Steel Co., Bridgeport, O. 
Torches— 

Dangler Stove & Mfg. Co., Cleveland, O. 
Tool Steel— 

Wm. Jessop & Sons, Ltd., New York, N. Y. 

C. H. Besly & Co., Chicago, Ill. 
Tube Welding— 

S. Fix Sons, Cleveland. 


Twist Drills— 

Cleveland Twist Drill Co., Cleveland. 

C. H. Besly & Co., Chicago, Ill. 
Valves— 

C. H. Besly & Co., Chicago, III. 
Ventilating Fans— 

American Blower Co., Detroit, Mich. 
Wheelbarrows— 

Akron Cultivator Co., Akron, O. 

Lansing Wheelbarrow Co., Lansing, Mich. 
Wire Nails— 

Salem Wire Nail Co., Salem, O. 
Wire Rope— 

W. A. Crook & Bro’s Co., Newark, N. J. 

American Hoist & Derrick Co., St. 
Wire Machinery— 

Cady Mfg. Co., Cleveland, O. 

John Adt & Son, New Haven Conn. 
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THE EDWARD P. ALLIS COMPANY 


MILWAUKEE, WIs. 





-F 


—— 


NEW YORK, Room 1111 Havemeyer Site. 
CHICAGO, Room 609, Home Ins. Bidg 
MINNEAPOLIS, Room 416, Corn Exchange. 
DENVER, 1316 18th Street. 


eS Reynolds Patent Vertical Boilers. 


MANUFACTURERS OF 
Blowing Engines, Hoisting Engines, 
Pumping Engines, Air Compressors» 
Special Engines for Electric Lighting’ 
Street Railways and Rolling Milis, Ore 
Crushers, Crushing Rolls, Stamp Mills, 
Concentrators, General Mining, Milling 
and Smelting Machinery. 


e _ 


Reynolds Corliss Engines, 


SAN FRANCISCO, 31 Main Street 

PITTSBURG, 702 German Nationa! Bank Bidg. 
SALT LAKE CITY. Desert Bank Bidg. 
KANSAS CITY, Armour Bidg. 
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“THE IRON TRADE REVIEW’ 


is an increasingly valuable medium through 
which to sell equipment to machine shops 
and foundries. 











The Industrial Centre of Chicago 


offers Free Factory Sites and other 
inducements, 

If you are seeking a new location it 
will pay you well to investigate the 
merits of our proposition 


Chicago Heights Land Association 





M. H. KILGALLEN, Gen’! Mgr. CHICAGO 


IRON AND STEEL MARKETS. 


















IRON OF ORE. 
[On Lake Erie docks.] 
No. 1 Specular, Bessemer................cs0000+ $4.75@ 5.25 
No. 1 Bessemer hematite....................0008 4-25@ 4.50 
Hematites No. 1 non-Bessemer............... 2.50@ 3.00 
Nor. Specular, non-Bessemer...,........... 3-00@ 3.50 
PIC IRON. 

CLEVELAND (f. o. b. cars): 
BesSeMer.......c0rese0000 pbs psabtnsphsobesteocoeens $13 50@ 13 75 
No. 1 Strong Foundry. e+ 14 75@ 15 25 
No, 2 Strong Foundry............ - 14 25@ 1475 
No. 1 Gray Forge, ead HE Ccccenconiions 12 75@ 13 00 
No. 2 Gray Forge, neutral............... 12 50 
No. 1 American Scotch........ ibalensordesess 15 00@ 15 25 
No. 2 American Scotch............... pent, 1475 
Lake Superior Charcoal sashvspndebyciseeanes 15 65@ 1600 

PITTSBURG : 

No.1 sv - pienndppasncbiliaseraaptpthenned $14 25@ 1450 
No. 2 Foundry... +» 13 50@ 13 75 
Gray FOTZe. ......eesercssesesereresersccsessseeeees 12 75@ 1300 
White and Mottled... Sense <osvpiemegrt he REED 3250 
Warm Blast Charcoal.....ccscsccsssesessse 16 00@ 17 00 
Cold Blast Charcoal...........sssssesssceseseeees 22 00@ 26 00 
MIRBGRTRET .occcconsccccece+e0 oss0ede. covenctenevenceees 13 25@ 1375 
CHICAGO (reported by our representative:) 
Lake Superior Charcoal............csssesseee $15 50@$16 00 
Local Coke Foundry No. 1.....ccc0s-sssee00+ 15 00@ 15 50 
Local Coke Foundry No. 2.. «- 14 5¢@ 1509 
Local Coke ey No. 3 «« 14 00@ 14 50 
Local Scotch Foundry No. 1 - 1§ 00@ 1550 


Local Scotch Foundry No. 2 ~ i 50@ 15 00 






Local Scotch Foundry No. 3.......00...0065 14 09@ 1450 
Southern Coke No. 1.........++0+ - 10 70@ I1 co 
Bouter a COMES INO. 2..0000000ccccccceessescesee Sr 
PIEMONTE CODED BUD, So ccccccccoccccceccosoccorese ——_iee 
DORTSTH INO. 8 BOR cic cesscecccsis seccevesnesises OS Saree 
Southern No. 2 Soft.............e0000 cccsesees 5390.20... 
Southern Silveries No. !........... esses 15 25@ 15 75 
Southern Silveries No. 2..........ccccecceeees “ETN 
Jackson Co. Silveries.. scecseseesecceseses 15 50@ 16 00 
Ohio Silveries No. 1.......... eecnstsveesesescsos 15 00@ 15 50 
APR UETIOS INO. Diniscccessccesccsecsscocessees 14 50@ 1500 
Ohio Strong Softeners...........-..0.4 see [5 00O@ 15 50 
Alabama Car Wheel............. ‘ - 1700@ 1750 
RE MIIINOT oh nsea vss uresenccant veysccess. 00 .onenen. coe stes 


OPE IIIT co. i cchaes ces iccorscscddbuneveases 0ss.'s mesg, see “exe 
CINCINNATI (reported by megs, Brown & Co.) 


Southern Coke No. 1, Foundry............ $13 00@$ ...... 
Southern Coke No. 2 and No. 1 Soft... 12 75@ 13 00 
Hanging Rock Coke, No 1......:0.+.ssee00 12 50@ 13 50 
Hanging Rock Charcoal No. 1, Fdy..... 16 00@ 17 00 
Tennessee Charcoal NO 1.....cscceseeeeeeee 14 00@ 14 £0 
Jackson County Silvery No l............... 14 00@ 15 00 
Southern Coke, 2 se sinaobeonsocnedts 12 50 
Setacepeeiasseneeants 12 25@ 1250 
Standard adehennn 4 Car Wheel ictonaaiaives 15 75@ 16 25 
I der eee 14 15 00 
Take Superior ia OP Sesabtendecws 15 50@ 1650 


BUFFALO (reported by Rogers, Brown & Co.) 
No. 1 Foundry Strong Coke Iron Lake 


NN EI iiiinrhasecrtenvenqsbannnenneeient $15 25@$15 7 
No. 2 Foundry Strong Coke Iron Lake 
Ed iotadecusctpsesseesseteesvisiescues 14 75@ 15 25 


- 16 25@ 1675 


Ohio Strong Softener No. t.. 
. 16 25@ 17 00 


Jackson Co. Silvery No. 1. 









Lake Superior Charcoal...... ‘ 15 65 
ee ee nen 15 15@ 15 65 
Hanging Rock Charcoal........, ........... 18 50 
St. Louis (reported by Rogers, Brown & Mea- 
cham): 
Southern Coke NO 1......:sccccseseesseeeenees $13 50@$13 75 
BOUEMETM COMMS INO. Beocrceccrvescccosrssacscc 13 25@ 13 50 
Southern Coke NO. 3.........0ccccocscccssseee 13 00@ 13 25 
SB. | Es 13 00@ 13 25 
Southern Charcoal No. t...... -- 14 50@ 1500 
Missouri Charcoal NO. 1........sccessenseseees 14 00@ 15 00 
Si ID.  -seiccescoseukeoseerbanstosesoees 16 00@ 17 00 
Lake Superior Car Wheel.. 17 00@ 1750 
Southern Car Whieel..........c.0cccceesee 16 50@ 17 00 





OLD RAILS AND SCRAP METAL. 


Gross TONS 
IN TIEN cuss sst pavbenseboneestaeo wosboasesttepbasnes -.$16 50 











Old steel rails. 13 50 
Old Car Wheels.. II 50 
NET TONS 
No.1 R. R. wrought scrap....... piipousbaglinnnehonsal $14 00 
EI dcticccs cenbdnertnerewinesnessbebeeresiessascenteaien 
No. 1 Machine cast scrap....... 
TTOM BHCBirreccrccccccccccccccveessveces 
Be IE Biiciceseasavecsehtencctssvovsceecscbsrepectbens 9 50 
Wrought turnings (free from cast)..............+ 8 50 
II in ss crsntoctathakiesenbnaipiiescatossteneveds 7 50 
Uncut wrought iron boilers.............ccescseceeees 6 00 
GL TOUNET PERCE is secccivecseccsencserstecouse coocee. cobb II 50 
SOE BRR iccdoesrivecsossecsonscestvecccvcecoescsccsccesenessee 6 50 
Pipes and omnad eee sel mpivainipibatibasguitiee 9 50 
Tank iron... 9 50 
Hoop and band 7 co 
IE OUR inc cncresesevvccconenestovoncpssesenccscesoonsnsenseoes 7 00 
Wrought drillings... henenenakersasophgocbateyaninevepoactiaan 8 00 
INI i. nvicnssdqnsichineciossiasbubedaites: eieken 7 00 
STRUCTURAL MATERIAL. 
Beams and Channels (Cleveland mill) 1.70c@1.75¢ 
PINS saprenve cvencevesvenoose oncvascescoe cence csestiaes 1.60c@1.65¢ 
ci nineitredhbiansctiduebsnpiensienieehenesbocssees 1.75C@1.80c 
RNIN Br sotiavaseicinecascisncineonascenssincadsepanices 1.70€ 
RN Fick ss cscen nycccnintccconszensvesecepecoecnesece sees 1.80¢ 


MERCHANT IRON AND STEEL. 
(List prices out of store.] 
Flat Bar. 
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Frank P. Cady, Pres. and Supt. 
Geo. H. Bowler, Sec’y and Treas. 


Wire 


18, 20 and 22 Johnson St., CLEVELAND.0. Working and Special Machinery. 





OF ALL &/NOS FOR 


MILLING MINING AND 

AGRICULTURAL” MACHINERY, ~~ 
pe cot gp 5B>*opPR oasPrcls iol9? ppAP igs Orn GR 

ZARGE ANA VARIED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. 


x THE ROBERT AITCHISON. 12 
‘’ PERFORATED METAL CO., “ 


0 .70 of 7 S$ ayth 
off!*Eoom SI 960" 269 gehen ex1CH@S, ILL. york go# 











Oo» 
cio? 





jeeeesee 
eoeeeseee 


LONG & ALLSTATTER CO. 


HAMILTON, OHIO, U.S. A. 


Manufacturers of Belt, Steam and Electrically driven 


POWER PUNCHES AND SHEARS, 


for all kinds of Boiler, Tank and Structural Iron 

Work, Rolling Mills, Locomotive Shops, Car 

and Wagon Shops, Plow Shops, etc. 
Send for Catalogue. 





(3) 


TOHN C. LEITCH, SEc. AND TREAsS. 











Works and Mines, Westmoreland, Pa. 





DIXON’S PERFECT LUBRICATING CRAPHITE. 


The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Oil or Crease 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An Interesting and Instructive Pamphiet e 
will be sent Free of Charge. 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 









ORDER DIRECT FROM THE 


IRONCLADPAINT CO. iron ciad paint co. 


Factory, 76 & 77 Central Way. Sec. & Treas., No.3 Case Build’g, 
CLEVELAND, OHIO. 


And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 

4 Paint made. 


FURNISHED both Dry and 

“ Ground in Oil 

USED BY NEARLY ALL THE 
RAILROADS, 






Orade Wark iPabemiud.. 





pov encerorccoeecescesccccossccocecesssoccesceesccscocces 1 60 
2 to 2% inch........... I 80 
ee MIE chs otiornrdundsentlatbinsnaccsnecnodaddekecnsseuiiiis I 75 
; |, 5) | Sree Aree ane aN 2 10 
ET ia casadrarnssecaitabeiapenaeiearsiuilinit <estacccens 2 70 
ee i inddahanttn datenictdlietsnricescesteuinbvcsesckcecdats go 

Oval. 

ee a ee 
ES SE ETE RE OS 1 80 
% Aten e eee ee eeeneenaeeeseeeeee aneeee See SOEeeEaeeeeeeetes eenuseeseenees 2 00 
FU vinatvad dud Selboncekaabaimnsseasdbecinsscesiduuniiliviins sévetinasarcete 2 20 


Half Oval and Half Round. 





RO a aiiccmnindeneveinebniasiessénsosinee 
% to1% inch............ 
% to% inch............. 
Wi ckcsddgthnath nestedigorpetidciite chakeked 
Pi eis psnonvevacenthh Ratealvedebathckecteeshecdechacsectn 

Heavy Bana. 
1% to 6 by & and §-16 inch..........cccccccccsecssecseseees I 70 
1 to1% by 3 ae I 75 
Hto H% by MH and 5-16 inch... ccccscsecceeesecseees 1 85 
¥% to % by % and 5-16 inch... cceseeeeoeeesse,, 2 10 


Hoop Iron. 


1 7-16 to 4, No. 13, 14, I5 ana 10 


















1 7-16 to 2, No. 17, 18 and 19....... 
5 FEO. OD Di, DOO Bi aici cndventatintaccsies 
oT | So 
i hk nt a a eae 
1% to 134, NO. 13, 14 ANA 15.....ccceccccesseeeeeceeee 
WTO Se, hs 80h 27 OOO Wcissinitisactiinnnsicicae. 
1% to 1%, No 19 and 20........ pvbcescenmuuneéiialenstedbedenes 2 
ER BG INO Bil pac eons socincsscsap cojitlesivctscacetbetesednbaees 
BE Os POs BG skens ove padtadancchtnndsactaencatbidasausiided 
15-16 and 1 inch, No. 13, 14 and I5................... 2 15 
15-16 and 1 inch, No. 1 NPN Gain eS 2 30 
15-16 and 1 inch, No. 19 and 20........... 1.2 40 
ee Re SR I iy 2 50 
tT eS ee eS 2 6c 
iy Ses TB a TG GI Wiceccccscsceseseccsasesncncsinaaccesecasesic 2 40 
Hy, NO. 16. 17 AN 18... .0ecce0e 2/0 
SS LE eee aay 2 60 
ER EE ORL SN NY 27 2 70 
Silat Titi ctusinnsansineeiaaeditpeantiliieninianrtacsanionandaciinnamae 2 80 
ee SET CC See 2 50 
ee te CL Sr: 
SF es BIE Di cisncsnsgihtinstbtecndevessbuaddbiichder tenia: 2 70 
FES a ee ERE Se 2 80 
MP BOE Bi itis ocse snncenxesthocspaibeissextesteiiainielan cass 2 90 
4, No. 13, 4and 15 pi orcbeocenapeitbedcosases 14.2 60 
Ey BUCs SO FF GON Siies.;. cpntuaddaieinmonielinciccesades 2 75 
a Fee res ee ae 2 85 
IAIN ED. c<cncccccostsinsiestibh uence eer ats! 2 95 
Bp AEDs BBs iccccoce soseunasceandanbinintasdcedchivenescexsdamecssaucts 3 05 
ee 8 a ae 2 85 
11-16, No. 16, 17 and 18. +++2 90 
11-16, No. 19 and 20.... 3 00 
a> 8 8 Aen 3 10 
TEBE, Beh OB, sacorcccsssenneles 3 20 
SSB By Cicctacieccutemnesian 3 30 
% ye: SG eee sae 2 90 
iy EUs. 20, BF OU Dies ccceriecrcecmassensnecitinns 3 0c 
i Os DPR BD vesstescscoseenssartioetubionnibanne 3 10 
OO eS ange iS 3 70 
NO OE ci schesimceeiscei nn ee 3 30 
DO hi clita Sn es sensssceectesinensreotciecapacscnusechacio: 3 40 
FIG, NO. 15, TBI Bi sorecccccrcacecssnsoacsvorsescesocticceind 20 
NG AN: 2D, SF WIN CO ca rensesenscesnier seaignsiemnbweiiciscecdes 3 20 
MU NOR, GE DO swe siesondaties Wegddcha enennaichaiievieiadczced 3 3¢ 
WE Ne MU asecaesccersda saacstdeepcatatiahogdantcclensnincccel: 3 40 
SPU Oe Si acdernassccabvieuhavensalecbucceccbumlensenceanstecin 3 50 
OG Ni Ri sisissicsscicsitcccierttisccispeseibidildibisinsssentecnss 3 60 
7-16 and inch, LY. Fo eae 3 30 
7-16 and ¥% inch, No. 16, 17 and i foc dasedthaievinoaies 3 40 
7-16 and ¥% inch, No. 19 and 20............ccccceeeeees eee 3 50 
eo fee RY a, 3 60 
iy ee ee Se rr eas 3 70 
7-16 and % inch, No. 23... beesvesciiigp -<ss cae 
, No. 1%, 14 and - secneanenane crecesccscconecsceveseosesS GO 
ily Se Gi hy BF RENN Desi cawislan senctnthcoununetocibighessaniscace 3 90 
Wig I IEE OOD al nactiintanndocandnnsacesi decepsivccscdenanian 4 co 
. SoC gg (Sane Rie ieee 5 31 
Be Be Withee cvocnsvistedscdauencatitcateasecicnerennct rece, 4 40 
Dip I Di iccapectidacnstieatasnnsidpiacaciiinastigteeasaaiaioe si 455 
Light Bana. 
T3y 00.6 Try FG 009-16 LCi cncsccccccsccecsccccceedcevedececes c 
TE SOG Oy WOR IT AMA ES. ..cisccccceessescsnnsencaces , s 
1 to 1% by H% to 3-16 inch....0.......cccsersceccsseceee ss I 95 
$3. (X53 Se See 2 co 
A%and 13-16 by % to 3-16 inch... ease... 2 10 
%and 13-16 by Nos. 11 and 12........-cccesecseseesss.., 215 
¥% and 11-16 by % to 3-16 inch... 2 20 
% and 11-16 by NOS. 11 And 12.......ccccceeseerseseeeeese, 2 25 
% and 9-16 by % to 3-16 inch... 2 35 
% and 9-16 by Nos. 11 and 12....0-c0cccsccseooeec 2 40 
bop. LS 2 Saree 2 50 
Bei i CS RS ae, 2 55 


Wagon Box fron. 
% inch, beveled edge, by Nos. 11 and 12........... 
i ich, “cc co ‘ “e 
% inch, Lai “ “e Lai 


“ “ 
















Above includes piaies 93 inches wide." = 
go to Bhs Wie ccccnnnconcsocnenscccdsecnatancesess c. b. 
96 to 100 in. wide rig = 
1c. ” 
hduddebiscneuiibindidcibatnduteessedeaiins special 


American Cast Tool Steel. 

ROUND, SQUARE AND OCTAGON. 
1 to 2in, inclusive 
g16to¥in, “ 


cts .Ibs. 


HC CCORET ETS ERELE TOR OSSEE See eEEseteneeeeee 
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AETNA-STANDARD IRON AND STEEL COMPANY, 
BRIDGEPORT, OHIO, 


MANUFACTURERS OF 

TIN AND TERNE PLATE Iron and Ste Plates and Sheets, Plain Black, Painted, Corrugated and 

} other forms of ROOFING, SIDING and CEILING. Patent Leveled Calvanized 

Sheets, BARS, Light Section Rails, ANCLES, Tees, Channels, and other Miscellaneous Bars and SHAPES. 
WITH SUCH DIVERSITY OF PRODUCT, 


SPECIAL ADVANTAGES are offered buyers of mixed lots, effecting saving in freieht PROM PT oy | PM ENT. 


charges and by reason of our LARGE STOCKS, securing 
INQUIRIES INVITED AND CATALOGUES MAIL“*D ON APPLICATION. 















































for Mining, Quar- Ex totent OG 0 8 MR i scsn. ccccctniteicdiestess esis 09 
° rying, Coal Hand: | 3% to 4 it.......ssssrorsssseerssesssseessssessesseneesserereseees 09% 
ling, Pile Drivings | t06 tenant ccsconnennnnnnnn ee t0K 
Bridge Building, Log Hauling, and for general Contractors’ | % ¥ pom nad IE WF Olina cans vvcesnsincnnssensesanics II 
Use. Improved Electric Hoists, single and double Patent Fs Feb ccccccess seccdcccececcccss reno o0e ceccce coccec cocccccocesccce 13 
Friction Drum, compound, geared with brakes and rever- =— cts. Bs 
sible for general Hoisting, Mining 2 to 9-16 in. wide by 2 to $6 thick.........ccccsrssesessseres S 
Purposes and Sus: Bessemer and QO. H. Steel. 
ension Cable Ways. Bessemer Machinery............sssee00++ base price, 1 so 
P y fo ES Ee R I 50 
Send for Illustrated Catalogue Open-hearth Spring..........cccccercscceess - 2 20 
: SEN - I go 
giving full description, etc. a SE TE aS és 2 10 
Cutter Shoes, tapered and bent...... ™ 2 20 
CORRESPONDENCE SOLICITEP English Tool Steel. 
INT scsi ietenhinsiGinanéabbsthabbebacskisseiess sencsesesebeese 15%C 
a PRE 15¥c 
Ww, A, CROOK & BRO’ $00, “ “Choice” sseneeenseenenensenseeeeesssees 35¢ 
Salesrooms 143 5 Liberty St, N.Y. 117-123 poier st.. Newark, N. J. Burden Boiler Rivets. 
¥%, %, 11-16 and % inches diameter...............0000 3} 30 
Bridge \%, %, 11-16 and ¥ inch diam.................. 3 00 
Wrought Pipe and Boiler Tubes. 
§ | Lap weld black, base.........scssesssersresseeees dis. 65 
Butt “ “ei T-  ekaaigndonoesaie kiabsendomeaellials dis. 55 
Lap ‘“ galv. Ot Mepssetesoeseusdocessooecessees -. 52% 
Butt ‘ ss ile ARNE NEES eee is. 50 
BLUEFI ELD, W. VA. Boiler tubes 24” and smaller ,............ dis 62% 
Boiler tubes 24” and larger ............:sseees00 dis. 6 
GENERAL FACTORS AND SHIPPERS OF Casing screw and socket joint.............00 dis. 523 
| | Casing BEC U FOL iccsciievoinceripeveecoonesevesl dis. 47% 
FLAT-TOP 1% Cc Oo K c ‘MACHINERY SUPPLY MARKET. 
Anvlils. 
So low in ash that it requires no fluxing for foundry purposes. [American sdeccesonsecossessnssecsonsoconossonoscontes -ccese bac “4 
Our foundry and furnace coke was awarded the first paren at the World’s Fair in 1893.| " ~~" B. ian. oe Oe ne 
AVERAGE ANALYSIS OF cE. , ERIE Wis corcsuvsckisshoailied dis 40 
eens Lathnba wubb cov scvacccadelepiie veiuns 00,196 IIT vixcshaniioetariniobectesicthusopie «osks iplideblink bbanala 00.677 Blacksmiths {Bullock Resovecees dis 50&10 
RS aii citcatiuscccuncsiceseces Sebdpdoceed 93.625 Lak. lacs eceissihiesies. wsateeh so saipnonsoreninenasdd 5 COG | BROMINE CTD osseconescsecconscsecsnsoncosonecesesesesened dis 40@40&10 
NIN NIN i scsts nasiecescdnsnasasdoseedesed (yr crenata emet  incernnt tl en Oe gt Han’ ........sscorerssoccseresccccsrseccccsoresscscooved dis 40&10@50 
Foundry,Furnace and all sizes of crushed coke. Guaranteed lower in Sulphur than any other commercial coke Belting. 
Boston Belting Co.’ Ds iccieenissecssovinsnnsd dis 70 


_  OE Te EEE 
. si _a ee dis 55 
Cleveland Rubber Co. extra standard......dis 60&10 
J En IDET, BRED. cossnntliaguatpapehonasbesvoeeseccocecccocced dis 45 
Shultz Raw Hide Leather Belting, single,.....dis 40 
Munson’s Short Lap Single Leat gta dis 50 


Munson’s Short Lap Double and Light 
BO I iS ccestastoncsenmsecssesessecce ces is 50&10 
Shultz Raw Hide Leather Belting, Double 


OF EVERY DESCRIPTION and Light Doublen.....scsssssssesnenseseeeenste dis 4c 





eee dis = 

| Alexander Brothers’ pure oak tanned............ is 

Made from Best _ Hearth Steel. Blowers and Exhausters. 
asin NONI a. cc cosvictnacdacaesccacdsaccences’ dis 20 
PE DOU Goings s0ise san icevtnesuenenessdesicscarcdaneeed dis 35 
= ato te - ELECT SESE ACNE eR ate REESE dis 40 
IMATES. | Chucks. 

SEND FOR EST . Cushman’ 8 4 Jaw Independent..................0000i8 45 
SNES. cesneciecesseseusasnodsblinbiens dis 40 





se Geared Scroll ; dis 30 
1 3 2 Jaw Brass Worker6B............ccscseees dis 30 
| = AES =a RS dis 

i 4 8 Wescott’s Scroll Combination............000..0+ dis 33h 







































ee RE dis 40 
* EemAeEe BAM WII L.......0ccccsssovesevescsed dis 
| Horton’s ns Rackstebsdnbessococsenscsuspuaseccnasuverd dis 
ON SS ae dis 45 
| Whiton’ Pe IIIE oc noscttasiscsnnnssatosoccocccveees dis 45 
l] sey] é i p on [a é eview, | National Combination 2 ae dis 40 
Lis ~~. aphsiajinneauinindapussindsaninntceenl dis 40 
ae i ran dis 20 
SIRs >. 7 Vides siaekitssaconcebebaienniverscvecps sonsesonnassbell dis 15 
| Skinner’s Combination Lathe................+ dis 40&10 
AAAAAAAYA | o Independent Lathe.............s0+. dis 40&10 
fe f=" Universal Lathe......... ...cceeeeees dis 40&10 
The Most Satisfactory Fite Brick | wine 
That Money can Buy fT NINEDL Hesctovsusesssccbedtbeosecdsesl teckscesseccsed dis 10@15 
Oe eres dis 10@15 
Our well known brands SION seinis scnscastlietitiatacsnvesvscseserososenasciecd dis 10@15 
Morse oo a =a a = 15 
Brown arpe, ot, ee SI 
6 99 66 99 66 99 NPGRE CRUST... cscccesesscesssacd dis 5 
rown an cra 
5 RE UE cise edict taietee cececcecnsescessncacesniipecnnill B 3% 
tin di no equal when used for “ purpose designated. They are Trom, Steel QONMtE..<..ccccorcscccscscsscscoosecssnsccsees 8 Ib 
good, honest, well made Brick, made to hold your trade. | Drill and Drill Sockets. 
Rok a er dis 50&10 


Morse Taper and Straight Shank to 14”..dis 
Seite elites eI Oak Hill Fire Brick & Coa) Co., Morse Taper and Straight Shank ii-dis sore 
Detroit, Mich. Manufacturers, mM sreneonenenesne dis 2s 


OAK HILL, OHIO. ; Standard Twist Drills............. slaoinasie di 
Cleveland tat 00. 5 ge pp 
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SHIFFLER BRIDGE COMPANY, 


BUILDING DEPARTM ENT. 


SPECIALTIES: 

TIN PLATE PLANTS, STEEL 

TRUSSES, GIRDERS, COLUMNS, 
Main Office and Works: 

48th Street and A. V. Ry. 
PITTSBURC, PA. 


STEEL AND IRON BUILDINGS FOR ROLLING-MILLS 
WORKS, FOUNDRIES, FACTORIES, ROOF | 


BEAMS, CORRUGATED 


Branch Offices : 
1123 Betz Building, Philadelphia, Pa. 
65 Dexter Building, Chicago, 01. 


IRON, ETC. 





FOR YOUR OUTING GO TO PICTURESQUE 
MACKINAG ISLAND. 


ONE THOUSAND MILES OF LAKE RIDE 
AT SMALL EXPENSE. 


Visit this Historical Island, which is the 
grandest summer resort on the Great 

Lakes. It only costs about $13 from 
Detroit; $15 from Toledo; $18 from 
Cieveland, for the round trip, including 
meals and berths. Avoid the heat and 
dust by traveling on the D. & C. floatiny 
palaces. The attractions of a trip to the 
Mackinac region are unsurpassed. The 
island itself is a grand romantic spt, its 
climate most invigorating. Two new 
steel passenger steamers have just been 
built for the upper lake. route, costing 
$300,000 each. They are equipped with: 
every modern convenience, annunciators 
bath rooms, etc., illuminated throughout 
by electricity, and are guaranteed to be 
the grandest, largest and safest steamers 
on fresh water. These steamers favorabl) 
compare with the great ocean liners in con- 
struction and speed. Four trips per week 
between Toledo, Detroit, Alpena, Macki- 
nac, St. Ignace, Petoskey, Chicago, “ Soo,” 
Marquette and Duluth. Daily between 
Cleveland and Detroit, and Cleveland and 
Put-in-Bay. The palatial equipment 
makes traveling on these steamers thor- 
oughly enjoyable. Send for illustrated 
descriptive pamphlet. Address A. A. 
Scuantz, G. P. A., D. & C., Detroit, Mich 





Cleveland Union Station. 


ennsylvania ],ines. 


Foot of Bank Street. 


TICKET bey ICES at Station, Euclid Av., Woodland 
Av., and Weddell House corner. 


THROUGH T ae RUN AS FOLLOWS BY CENTRAL TIME 








Jaily. + Daily, except Sunday. 
From CLEVELAND TO LFAVE ARRIVE 
Pittsburgh and Bellaire............f 7:00 am 12:10 pm | 
Salem and Pittsbur............s0 * 8:00 am * 8:30 pm | 


Pittsburgh, Bellaire and East...}12:45 pm + 6:25 pm 
Philadelphia and New York.....* 1:40 pm “11:25 am 


Baltimore and ter one gg voacee * 1:40 pm *11:25 am 
Alliance and Pittsburgh...........% 1:40 pm *11:25 am 
Ravenna and Alliance............66 t+ 3:25 pm f 9:50am 


Hudson and Ravenna.. 

Philadelphia and New York... 
Baltimore and Washington...... “11:10 pm * 5:25 am 
Alliance and Pittsburgh. ."11:10 pm * 5:25 am 


Mt. Vernon and Pan-Handle Route 


FROM CLEVELAND TO LEAVE ARRIVE 
Xenia and Cincinnati 
Akron and Columbue......... 
Akron, Columbus & Zanesv wee 45 pm f12:10 pm | 
Akron and Orrville... sessed 3:25 pm fF 9.50 am | 
Columbus and Cincinnati . ... 8:00 pm * 6:55 am 


The Cleveland Terminal & Valley R. R Co. 


Depot foot of So. Water St. 


...* §:00 pm * 8:25 am 





City Of Office 137 | Superior St. Arrive. _ | Depart. 
Valley Jctn. & Way Stations.. *6:30 P M| *7:10 AM 
Akron, Canton & Valley......... *10:10 A M| *3:15 PM 
Akron, Canton & Chicago....... *3:10 A M| *6:30 P M | 
Akron, Canton & Weester, 

Defiance, Garrett, Mari- | 

etta, Wheeling, Wash-}} {2:55 PM fiII:00 AM 

ington, D. C.,and Balti- | 

| 


TMLOTE .....cecccesccnccccesceeccsssevens 





*Daily. Pullman’s Pal- 
cars between Cleve- 


“tDaily except Sundav. 
ace Vestibule sleeping 
land and Chicago. 


S. FIX SONS’ 
STEAM TUBE WELDING WORKS. | 


Manufacturers of reworked boiler tubes | 
Good second-hand tubes bought. 


CLEVELAND, O. 





"11:10 pm * 5:25 am | 


THE CONDIT-FULLER uo, | 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Emery. 


No. 4 to No. 54 to Flour, C. F 
46 gr. 150 gr. F, FF. 
Bo 43 eee 4%c 5 ¢ 2%c 
aT” pee eee 4%¢ 5\c 2%c 
% kegs @D..........:.....000 5s ¢ 5%ec 3 ¢ 
to cans, 10 in case...... 6c¢ 6c § c 
10 cans less than 10.10 c Io ¢ 7™%C 
Emery Cloth and Paper. 
Barder, Adamson & Co.........ssccsccsereeres dis 50@50&5 
ei PAR W OUR isisnkseicsainkatecsdbiqunecebesdicerindd dis 50@50&5 


Kmery Wheels. 


Peete eee ee eee eeeeeeeeeeeereneeeeserenesenesseeseeess 









Perrerrrrrrerrrr rig 


dis 60&10@70 
dis 60@60&10 








E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig 


AND METALS. 
Ohio. 


lron 


Cleveland 


- 











ESTABLISHED 1854. 


PETER GERLACH & CO 
Saws, Selanne ‘Sections. 


Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts., 


Cleveland, Ohio, U. S.A. 


=9 





LAKE SUPERIOR IRON ORES. 
— AGENTS — 
The Spanish-American Iron Co., 
Santiago, Cuba. 








CLEVELAND. PHILADELPHIA. 
CLEVELAND 


BUFFALO 
Via ‘Cc. & B. LINE,”’ 


| Commencing with openin 
| April rst). 





| . 
© State of Ohio” and “ State of New York.” 
DAILY TIME TABLE. 

SUNDAY INCLUDED. 


Lv. Buffalo, 
Ar. Cleveland, 7:30 A.M. 


} 
| Lv. Cleveland, 
| Ar. Buffalo, 


6:co P M. 
7:30 A.M. 


CENTRAL STANDARD TIME, 


Take the ‘“C. & B. Line” steamers and enjoy a 
refreshing night’s rest when enroute to Buffalo, 
| Niagara Falls, Toronto, New York. Boston. Albany. 
| 1,000 Islands, or any Eastern or Canadian point. 


‘Cheap Excursions Weekly to Niagara Falls. 


* 8:40 am * 5:15 pm | 
.* 8:40am *5:15 pm | 


Send 4 cents postage for tourist pamphlet. 
| W. F. HERMAN, T. F. NEWMAN, 
Gen’! Pass. Agt. Gen’! Manager. 


Cleveland, O. 








The Industrial Centre of Chicago 


offers Free Factory Sites and other 
inducements. 


If you are seeking a new location it | 


| will pay. you well to investigate the 
merits of our proposition. 


Chicago Heights Land Association 


M. H. KILGALLEN. Gen’! Mgr. CHies*> 


Oglebay, Norton & Co., 


he ng of navigation (about | 
Magnificent side-wheel steel steamers | 


6:30 P.M. | 


| a EE ae TOR dis 60& 10@60& 10810 
| Nicholson Silngihessadthialcvabenntanbes dis 60&10@60&10&19 
deccessnbunbedheusess shédiagen sealeanianaaan dis 2 
| Kearney & OEE MTT dis Go& 10@boR10&10 
| Black Diamond .......<cccsccscescesses dis 60& 10@60& 1o& 10 
fe nes chen chan srescnecvovessarenans dis 60&10@60& 10& 10 
| OMIT Ciiiscisctih tba cabins dxaccsgavanndinonssebitthedsacend dis 65@70 
| Western idllisa caliligli<cduinsssesectdavoctitp cosadpatiincsennseedanl dis 70 
| Stub’s Seve s cctapeias<aneataoccouhiseseDiscensdgietpscveceseacail dis 25 
GRE 0 fa, 00s tani ostensegesescitteosed .dis 30 
Reynolds Bros.’ Hand Cut.. .dis 50 
| Industrv File Works Hand Cut.................. dis 50 
| Hammers. 
|P Can wisines dinesseigdine aclbaadiacdehscclacdelecdincdibacadgls dis 40 
Atha m pew List; Jam: 15, TBB7c:....ccociascocessssoosseacs dis 50 
Heavy hammers and sledges under — biecdiiiliness 12¢ 
CURES Bi cvnsccccrect> 10¢ 
| Jack Screws. 
| FESSAOEE ee Gis ioc ccecenneccnskasatinice scestdend dis 75 
Nuts and Washers. 
| Size of bolt inches o@ ast 4 4% HH KM 
| SRR RT 5h cccicnadete 3 4% 4 3% 3% 
| FIORAZOMN......20cccceeee 15% 11% % 5% 5% 
| Washers............60 9 %, 4% 4% 4% 
| In lots less than 100 be, ss) ada ¥%e., 1b boxes 
add rc to list. 
Nails (wire). 
PAE ge SRE SPS aeRO eee eRe dis 85 
Standard Penny Nails, #@ keg card rate 
ion DO ci ericbacdeininatts $2 20 
Less than car lots...$2.50 
Oilers. 
Zine BG OD Bei. cclloverinecendte Bhi. ae dis 60 
Brass OG) GOR cissseedigissctscstjeccedarccceiiedteed dis 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2, 
$4.00; No. 3, $4.40 $B dozZ............ceceeee is 10@108& 10 
Picks. 
Railroads, RE Seniedaie ceiehenisdcvensamiasade $12 dis 60 
CS 2, eee $13 dis fo 
Pulleys. 
Tron Pulleys, Walker List................ccccccecceees dis 8 $0 





| Medart Pulley6..........cccccccccnscccse 
| Split Wood Pulleys 


Pulley Blocks. 


Moore's Anti-Friction Differential Chain 












CELIO BRN ons dgenpacncvctaniiaatensbncnaceckeDttnees.ccci dis 20 
Rivets. 
| Iron, Thousand, list November 1, 1894......dis 60@65 
Iron, Ordinary, ‘Cooper’ s Block and pews = 
list November Fy: Stan daliceia ccessvectpcnbtel dis 60@6s5 
CI cities ccedss sacecetsncspiaaiant otendjiniecad dis 50@s50& 10 
Taps. 
Cards, Hand and Nut to 2 Re ate is 50 
epee SS) > Re ee ae dis 50 
Morse PS he US LD dis 50 
Pratt & Whitne “« new list..... dis 10 
Machine Screw Tabs... liseckessdanduccantresGqerhacdadnaibeed is 55 
| Pipe aon Be SU i ihisiantidsdisls ascncescdesasatins tds iyacoull dis 70 
f DO Ne BOI hints dcnctdcvecdasidugsacvantacercteatladcdned dis 25 
| RRR EW 2 MED iaiics cc crusensassupctdnstdicccapiahtediescetad dis 55 
Rk Oh Ss eke: REA 6 € is 40 
PN is hs un sical sie cease duneadidinsedhciskdeataea dis 60 
DD svn scanvascsoncetceenuiivinetieatnedasanaaeabcnaa’ dis 
RN ienivascsssisic! savkdseshiarecsnateddaolenateen aie 
RNIN OS Sairiicniionsasdesuqiidiecosenistiens@musantiadt 
FN Wee kh vines cove sivcescesescovsegusnuvndevadéussebedabonl 
MSIE PNR issdeacnsrsitiincinusccasonese 
Lg ae 
BOG dideccsncsseusndiscoctnnsdanpnarantipddda ee 
Wire. 
New List, Apr. 9 
BYU a cies ciding been Leiighennewisven Koreccescceccdcoccegeees cocced is ot 4c 
ODRIIOS sc vionstecicnnns ccshucsetis sonephatninotiianiitabaniiaaaiaial dis 4c 
Bright and annealed, Nos. o@Is....... dis 70&10@75 
Nos. 19@26...... dis 75@75& 5 
s ~ Nos, 27(@36...... dis 75&10& 5 
| Coppered Nos. 0 to 18, market list bohen dis 70@ 708 5 
, Galvanized Nos. o to 18 ie ee dis6s& < 
' Tinned market Nos. 0 to 18.......0............. — S74 
SI RIN cccnrsecn cent>~ isech alive dicacsacaeedecenibcaee saa ¥ 
Tinned Broom Wire.................cc0000 dis 7o& Ic 
Annealed Fence, Nos. 8 and 9...4......sce00s jltsere 
Annealed Grape, QB. 10 UO 28. cteciccecoseeisitiocees dis 75 
Stub’s Steel Wire regular.................. 95c ® Ib dis 30 
Wrenches. 
I Bian cc cncteneuefencespaasmbanancaasesmncendudesant dis 50 
CirksG SIRMMA Misia ii eel dis 7o&10 
ie ene ae dis 75&10 
EON han ciccnessssvessianiacuaeteapeas+eoased dis 55&10& 5 
Bemis & Call’s Combination.....0...........cccecceees dis 35 
| Donohue’s Engineers.........0.0:...sseceeseseseees dis 20&10 
| Lamson & Sessions Engineers............... dain dis 60 
ee & Spencer’s Drop ee ev i 
William’s eee 
| Alligator a ‘i 
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=> oN & KING PERFORATING Co. 
ae ' i cHicico. 







Press Plates. 
‘SYH3LVM G3LVINGIOV 
JO UOT}OB PueysyyIM OL 
S31Vid NIIN9S JZNOUG 


Perforated Filter 

















s4ateanses seo id . 
PERFORATORS = STEEL, jaan COPPER, ZINC, BRASS AND TIN. 


For GRAIN pee AND MINING MACHINERY, SUGAR AND MALT HOUSES. BRICK AND TILE WORKS, FILTERS, 
use gg: egy ono AND PULP MILLS, DISTILLERIES, FILTER PRESSES. SPARK ARRESTERS, GAS AND WATER WORKS, 
In RICE, FL COTTON SEED OIL MILLS, STONE, COAL, AND ORE SCREENS, OIL, GAS AND VAPOR STOVES, COFFEE MACHINERY, ETC. 





STANDARD SIZES PERFORATED TIN AND BRASS ALWAYS IN STOCK. 
Main Office and Works, 222 to 240 No. Union St., Chicago, Ill., U. S. A. Eastern Office, No. 284 Pearl St., New York. 


TE ATLANTA WILLIAM TOD & C0. 


YOUNGSTOWN, OHIO. 


EXPOSITION sx come ARM TON ENGINE 


ee a | SINCLE, COM POUND & CONDENSING 
Blowing Engines. 


which Sherman threw the first shell into | 
Atlanta 31 years ago, the Exposition is | 
a Hydraulic Cranes 
Fae and Accumulators, 


fast taking shape. The excellent rail- | 
ia Heavy Special Machinery, 


way facilities of the great 
~s = — == éZ - a > Albert Fisher, Western Agent, 


—— 1025 Monadnock Blk., CHICAGO. 


CRESCENT |THE LLovo-BooTH co, =s°" 


ROUTE 


And Southern Ry. 


To Atlanta, together with low railway 
rates, will enable the people to make a 
delightful trip at but small expense. 

The Queen & Crescent runs superb 
vestibuled trains with through sleepers 
and carrying Parlor, Cafe and Observa- 
tion Cars, from Cincinnati direct to At- 
lanta. More than 1oo miles shortest 
line. Special low reduced rates to the 
Exposition. Do you want to know 
something about it in detail ? 

For free information and printed matter. 

WRITE TO 


W.C. RINEARSON,G.P.A, Cincinnati. | 


The Industrial Centre of Chicago 
offers Free Factory Sites and other | 
inducements. 

If you are seeking a new location i | 
will pay you well to investigate the | 
merits of our proposition. 


Chicago Heights Land Association 
pe - Pero for THE IRON TRADE REVIEW, $3.00 per year. 


M. H. KILGALLEN, Gen’l Mgr, CHICAGO 
























STTO'Y 
ITY) pue pues 
STM Suryoy 




















MFG, CO. 


TIFFIN, O. 


CORRESPONDENCE SOLICITED. 


ACCENTS: 
Mcintosh, Huntington Co., Cleveland. 
Somers, Fitler & Clarke, Pittsburg. 
McDowell, Stocker & Co., Chicago. 
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Our Winners ! 


Warehouse and 
Long Distance 


TELEPHONES. 


We make a 
specialty of 
equipping Fac- 
tories, Stores, 
Office Build- 
ings and Resi- 
dences__ with 
our Warehouse 
Telephone sys- 
tem. Guaran- 
teed to please. 





Also Exchanges 





THE BETHLEHEM IRON 00. 


:Principal Office and Works 


SOUTH BETHLEHEM, PA. 
STEEL. FAILS. 


BILLETS[AND MUCK BAR, 


STEEL. FTORGINGS. 
HOLLOW SHAFTING, CRANKS, ROLLS, GUNS AND ARMOR. 


Rough, Machined or Finished, Fluid Compressed, Hydraulic Forged. 
NEW YORK OFFICE, 80 BROADWAY. PHILADELPHIA OFFICE, 421 CHESTNUT ST. 
CHICAGO OFFICE, MARQUETTE BUILDING. 


THE TOLEDO MACHINE & TOOL CO. 








— 501-505 Superior St.. Toledo, Ohio. 
We manufacture 
TME 
P ; Power Punches, Forging Presses, 
Union Electric Go, Power Presses, Trimming Presses, 


Cleveland. O 
U.S.A. 


=) PYROMETERS 


Edward Brown, 


ESTABLISHED 1860. 





311 WALNUT St., PHILADELPHIA 
Manutacturer and Patentee 
OF THE 

Hot Blast (or Graphite) Pyrometer. 
—The only stationary Pyrometer 
now in use durable over 700 de- 
grees. 

The Standard Portable Pyrometer— 
For Blast Furnaces. 


Mercury Revolution Indicator.— 
Centennial Exhibition Medal. 
Accurate for all time. 

Annealing Oven Pyrometer—to 3,000 
degrees—of 1893. 


Tin-plating Pyrometer—ot 1894. 











Mercury and Steam Cauges. 








The Industrial Centre of Chicago 


offers Free Factory Sites and other 
inducements. 

If you are seeking a new location it 
will pay you well to investigate the 
merits of our proposition. 


Chicago Heights Land Association 


M. H. KILGALLEN, Gen’! Mgr, CHICAGO 


MINING MOISTS 


——ANnD—— 


HOISTING ENGINES. 


DERRICKS 


American Hoist 
& Derrick Co., 


ST PAUL, MINN. 














Se er 60 So. Canal St. 
New York, Havemeyer Big 
Se ter rt, Carew Bldg. 





Straight Sided Double Pitman Presses, 
Drop Presses, 
Embossing Presses, Automatic Feed Presses, 
Stamping Presses, Power Slitting Machines, 
Riveting Machines, Power Shears, 


Special and Automatic Machinery Dies fot all classes 
of work in sheet metals, 


Write for catalogue and prices. 





No. 54 Power Press. No. 75 Power Press. 





THE “CLEARFIELD” FIRE BRICK 
MANUFACTURED BY 
THE CLEARFIELD FIRE BRICK CO., Limited, 
Office and Works at CLEARFIELD, PA. 
929 Liberty Street, Pittsburg, Pa., John Richardson, Agent. 


CLEVELAND ROLLINC MILL CO., 


CLEVELAND, - OHIO, 
——MANUFACTURERS OF—— 


BESSEMER AND OPEN-HEARTH STEEL, 


Blooms, Billets, and Slabs, Steel Rails, Steel Beams, Channels and Angles. Steel Forgings, Bar 
Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steei Plates, 
Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 








=~ KING’S SIX TON 
ELECTRIC CRANE 


Can be furnished at low cost. 


information tothe MARION STEAM SHOVEL CO Marion, Ohio. 














DOVER FIRE BRICK CO., 
MANUFACTURERS OF 
Furnace, Mill and Special Shape Fire Brick. 


Office, 44 Mercantile Bank Bldg., 
CLEVELAND, OHIO. 











THE CENTRAL iRON & STEEL 00. 


BRAZIL, INDIANA, 


MANUFACTURERS OF 


Wrought Iron Open Hexagonal Turnbuckles, 


MADE FROM THE BEST CHARCOAL IRON. 


Cuaranteed Stronger than any Similar Article on the Market. 
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1874—OLD (SEND FOR CATALOGUE. WRITE FOR DISCOUNT.) 











Trae BART 2 DE TRoIrT 
Emery Corundum Wheels and Machinery. 


Writeto J. WENDELL COLE, M. E., 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O 


a@ N.B.—Also Agent or WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and 
Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois 
and Wisconsin. 


















OILLESS BEARINGS |" Sorat 

E PORTABLE ‘ 
Pe For Loose Pulleys and y Za 

bE ‘sauers bearings. Perfect- (geo AUCUST ZAU BITZ, 
ke y clean. Nocutting or i ele as 2\\\ 

gre danger of Bre from over- f; <i) api: 5 0e cde 
2 heating. Send for Loose | \A\F 2ST IMPROVED, 1595. 
fe Pulley circular. XS: The only durable Pyrometer 
: No. American MetalineCo.| VY Y made with non-corrosive move- 
te: 40 to 48 Third Street, . ment and expansion stem, regist- 
EE Long Island City, N. Y. ering correctly above 1,000°. 
Fa For indicating Temperatures in Blast 
3 ; Emery Wheels, Grinding Ma- Furnaces, Hot Air Pipes, Tempering and 
% i mer chines, Grinders’ Supplies. ... 2 Annealing Ovens, Glass Works, Boller 
: Quick pri can a —. Flues, Galvanizing and Lead Bath, 
3 NN wt Baker Ovens, Tar and Oi! Stills, Super- 
Fe rs Stroudsburg, heated Steam, Tinning Pots, Etc. 
z The Tanite Co., Pa U.S.A. pe aE ae 
ai New York, 161 Washin os oer hee ee ® 
i Cincinnati, 1 West Peari Street. 
' Sasa ag. ‘hos. Hamilton, goCannon St... C. 48 Centre St., New York. 











If you are thinking of enlarging your 





mill, foundry or machine shop, or of pur- 


chasing machinery of any kind, send us a 


MILLS, 


» 4,586. Swing, 
H. Bickford, 


line giving character of machinery needed. 






We can put you in communication with 





manufacturers from whom you can buy 








z advantageously, ; Lakeport, 

f a 

& SUBSCRIBE FOR SS — I. E 
ie Send for Photograph and Low Price. 





THE IRON TRADE REVIEW. 


Its readers are subscribers. 


eE’. B. Stevens 
90 Griswold St., Detroit, Mich. 


‘Fire Brick. Fire Clay and Foundry Supplies. 


Esteblished 1879. 


- THEOHIO SAND COMPANY 


SHIPPERS OF ALL GRADES OF 


. MOULDING SAND. 


and Kingeville. Samples and Prices on Application. Conneaut, Ohio. 


ALT«SEAMLESS.ROOFINC. 


The {maximum results with a minimum expense, with complete 
adaptability for the highest structural requirements. 
Manufactured by 


Consolidated Roofing Works, Columbus, O. 


M. H. CRITTENDEN & SON, | MILLER OIL Co., | H. M. REYNOLDS & Son, 
Minneapolis, Minn. Indianapolis, Ind. Grand Rapids, Mich. 
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 PorTABLE- Power 
SAW S 


Roe eee 


FoR ALL PuRPOSES. 


‘EVERY MACHINE 
FULLY WARRANTED. 


| : ss 2 A ‘ " { FREE ovr NEW CATALOGUE 


"Vy ATLANTA GA SEND FOR IT. 


“NOLSOS 
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16 in., 18 in., 
24 in., 27 in., 
30 in. and 42 in. 


IMMEDIATE DELIVERY. 


THE LODGE & SHIPLEY M. T. CO, 


CINCINNATI, O. 


To Manufacturers and Jobbers, 


The United States Mailing Com- 
pany of Cleveland address Postal Cards and 
Envelopes (representing 10,000,000 names) Classi- 
fied, covering the United States. Mailing of Gircu- 
lars single or in sets solicited. Call or address 48 
Case Library Bidg, between Post Office and City Hall, 
Cleveland, 0, 


“HAMMOND” AND *AGME” 
crave FIRE BRICK 


CRADE 
ARE THE BEST. 











MANUFACTURED BY 


Reese, Hammond & Co., 


BOLIVAR, PA. 


Specialties: Tile, Grate Settings, Stove Linings 
and Difficult Shapes to order, Cupola Blocks. 





Large stacks, stand pipes, 
heavy plate and blast fur- 
nace work. 


ENTERPRISE BOILER COMPANY 





Subscribe for the Iron Trade Review, $3 per year. 





YOUNCSTOWN, O. 











